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A soand mind in a sonnd body, is a short bnt full description of a 
happy state in this world. He that hath these two, hath bnt little 
more to wish for; and he that wants either of them, will be but little 
the better for anything else. Men*s Happiness or Misery is most part 
of l^ieir own making. JOHX liOCKE, 1692. 
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TO THE PERSON RECEIVING THIS VOLUME: 

It is with pleasure that we hand you herewith this copy of our Seven- 
teenth Biennial Report. We hope that you will peruse it carefully, for 
we have tried to embody in its pages the things that are necessary to be 
known by the people, and more especially those of our own state. 

Sincerely, 

Secretary-Executive Officer, 
Iowa State Board of Health. 
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LETTER OF TRANSMITTAL. 



STATE OP IOWA, 

Office of Secretary State Board of IIealiii 

Des Moines, Iowa, October 31, 1914. 

To His Excellency, G. W. Clarke, Governor of Iowa: 

Sir — In accordance with the provisions of Section 2565 of the 
Code, I have the honor to present the Seventeenth Biennial Re- 
port of the State Board of Health for the period commencing July 
1, 1912, and ending June 30, 1914. 

Very respectfully yours, 

Guilford H. Sumner, M. D., Secretary. 
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MEMBERS OF THE STATE BOARD OF HEALTH, JUNE 30, 1914. 



Hon. G. W. Clarke, Governor, Ex Officio, Des Moines, 
Hon. W. S. Allen, Secretary of State, Ex Officio, Des Moines. 
Hon. J. L. Bleakly, Auditor of State, Ex Officio, Des Moines. 
Hon. W. C. Brown, Treasurer of State, Ex Officio, Des Moines. 

PHYSICIANS. 

Dr. G. F. Severs, (E) Centerville; term expires June 30, 1915. 
Dr. J. L. Tamisiea, (R) Missouri Valley; term expires June 30, 1916. 
Dr. H. A. Dittmer, (H) Manchester; term expires June 30, 1917. 
Dr. W. L. Bierring, (R) Des Moines; term expires June 30, 1919. 

CIVIL AND SANITARY ENGINEER. 
Prof. Lafayette Higgins, Des Moines; term expires June 30, 1918. 



OFFICERS OF THE BOARD. 



Dr. W. L. Bierring, President, Des Moines. 

Dr. G. F. Severs, Vice President, Centerville. 

Dr. G. H. Sumner, Secretary, Des Moines. 

Dr. Henry Albert, State Bacteriologist, Iowa City. 

Prof. C. N. Kinney, State Chemist, Des Moines. 
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GENERAL CLASSIFICATION OF BOARDS AND OFFICIAL DEPART- 
MENTS LOCATED IN STATE BOARD OF HEALTH OFFICE. 



MEMBERS OF THE BOARD 

EX OFFICIO MEMBERS 

Hon. G. W. Clarke, Governor D6s Moines 

Hon. W. S. Allen, Secretary of State Des Moines 

Hon. J. L. Bleakly, Auditor of State Des Moines 

Hon. W. C. Brown, Treasurer of State Des Moines 

Dr. Guilford H. Sumner, Secretary-Executive Officer Des Moines 

BOARD MEMBERS 

Dr. "Walter L. Bierring, President .Des Moines 

Dr. Geo. F. Severs, Vice-President Centerville 

Dr. John L. Tamisiea, Member Missouri Valley 

Dr. Henry A. Dittmer, Member .Manchester 

Lafayette Higgins, C. B., Sanitary Engineer ^ .Des Moines 

STATE EXAMINATION OF PHYSICIANS 

Dr. Walter L. Bierring, President Des Moines 

Dr. Guilford H. Sumner, Secretary and Treasurer Des Moines 

MEMBERS — The Physicians of the State Board of Health 

STATE EXAMINATION OF NURSES 

Dr. Walter 1* Bierring. .. .Des Moines Catherine Ear hart, R. N. ..Des Moines 
Dr. Henry A. Dittmer Manchester Jennie Johnson, R. N Sioux City 

STATE EXAMINATION OF EMBAX^MERS 

Dr. George F. Severs Centerville Charles Emerson, L. E Creston 

Dr. John L. Tamisiea Mo. Valley C. S. Hopkins, L. B ; . .Lake CTity 

STATE EXAMINATION OF OPTOMETRISTS 

Howard M. Boughton, Pres. Eagle Grove George J. Feige. Des Moines 

Thomas M. Buchanan Waterloo Dr. George F. Severs Centerville 

LABORATORY, STATE BACTERIOLOGIST 

Dr. Henry Albert, Bacteriologist Iowa City 

Dr. Harve E. Harlow, Ass't Bacteriologist. Iowa City 

LABORATORY, STATE CHEMIST 

C. N. Kinneyj A. C, M. S., State Chemist. Des Moines 

Gharrett Jordan, B. S., Ass't State Chemist Des Moines 

Miss Frances David, Ass't State Chemist and Clerk .Des Moines 

STATE REGISTRATION OF VITAL STATISTICS 

Dr. Guilford H, Sumner State Registrar and Superintendent 

LEGAL DEPARTMENT 

George Cosson, Attorney-General .Des Moines 

Assistants to Attorney General: 

John Fletcher Des Moines 

C. A. Robbins Des Moines 

Special Counsel: 

Wiley S. Rankin Des Moines 

Henry E. Sampson Des Moines 
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INSPECTION OF LODGING HOUSES AND HOTELS 

Lafayette Higgins, C. E., Hotel Inspector Des Moines 

Deputy Hotel Inspectors: 

Jacob B. Heefner, Chief Deputy '. .Des Moines 

L C. Clifford Des Moines 

W. A. Roe Des Moines 

Bacteriologrical Examinations, Dr. Henry Albert Iowa City 

Chemical Examinations, Prof. C. N. Kinney Des Moines 

N. B. — Correspondence relating to examinations for Physicians, Osteopaths, 
Nurses, Embalmers and Optometrists should in all cases be addressed to Dr. 
Guilford H. Sumner, Secretary, Capitol Building, Des Moines, Iowa. The regular 
meetings of the State Board of Health and State Board of Medical Examiners 
are held semi-annually, in July and January of each year, and at such other 
times as it may be deemed necessary by the Secretary, or on the written request 
of two or more members of the Board of Health, such meeting to be held at 
the seat of government, in the Capitol Building, In . the city of Des Moines. 

Vacancies. When vacancies occur in the State Board of Health it shall 
be the duty of the Governor, Secretary of State, and Auditor of State, by 
and under the authority vested in them, by Chapter 207, Acts of the Thirty- 
fifth General Assembly, to appoint to membership on the Board all the of- 
officers mentioned in said Chapter. The Governor, Secretary of State, and 
Auditor of State constitute a Board of Appointment, and the Secretary of 
the Executive Council is the Secretary thereof. Two members of the 
Board of Appointment constitute a quorum for the purpose of making ap- 
pointments. The terms of all officers appointed by said Board of Appoint- 
ment are for five years, except the first appointments which, for the mem- 
bers, shall be for one, two, three, four and five years, respectively, their 
terms to be designated by the Board of Appointment, and to be so ar- 
ranged that the term of one such member shall expire on the thirtieth 
day of June of each year.. At the expiration of the term of each member, 
his successor shall be appointed for a full term of five years. [Chap, 207, 
Acts of the S5th G. A.] 

New Board. At the beginning of the new biennial period when the 
new Board was inducted into office. Dr. Walter L. Bierring was unani- 
mously elected the first president of the two Boards, the State Board of 
Health and the State Board of Medical Examiners. Dr. Bierring's term 
expired on June 30, 1914, and he was re-appointed to succeed himself, hav- 
ing served but one year. His new term will expire June 30, 1919. When 
the Board met at its annual meeting in July, Dr. G. P. Severs of Center- 
ville was placed in nomination for the presidency of both Boards, but he 
declined and asked that Dr. Bierring be re-elected as Dr. Bierring lived in 
Des Moines, and could be more easily reached on that account. Dr. 
Bierring was then unanimously re-elected as the president of both Boards 
to succeed himself for the ensuing year, and Dr. Severs was unanimously 
elected vice president. The new law is working smoothly and nicely, and 
in just such a manner as the Thirty-fifth General Assembly intended. The 
last legislature is to be congratulated upon the enactment of this law. 
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IOWA STATE BOARD OP HEALTH 

GENERAL INFORMATION FOR PEOPLE OF IOWA. 
By Db. Guilford H. Sumner, Segbbtary. 



Section 2565 af the Code of lowa^ 1897, relates to the powers, 
regulations and reports of the Iowa State Board of Health. 

"The hoaxrd shall have charge of and general supervision over the in- 
terests of the health and life of the citizens of the state; matters pertain- 
ing to quarantine, registration of marriages, Mrths and deaths; authority 
to make such rules and regulations and sanitary investigations as it from 
time to time may find necessary for the preservation and improvement of 
the puhlic health, which, when made, shall he enforced J)y local hoards of 
health and peace officers of the State, It shall prepare and furnish, 
through its secretary, to the clerks of the several counties such forms for 
the record of marriages, hirths and deaths as it may determine upon, and 
hy its secretary make hiennial reports to the governor, which shall include 
so mv^h of its proceedings, such information concerning vital statistics, 
such knowledge respecting diseases, and such instruction upon the suhfect 
of hygiene, as may he thought useful for dissemination among the people, 
with such suggestions as to further legislation cbs may he thought advis- 
ahle." [22 G. A., ch. 82, § 37; 18 G. A., ch. 151, § § 2, 4, 11.] 

Because of the above section, the Secretary will endeaver to 
perform the duty placed upon him: 

"And hy its secretary make hiennial reports to the governor, which shall 
include so much of its proceedings, such information concerning vital sta- 
tistics, such knowledge respecting diseases, and such instruction upon the 
suhject of hygiene, as may he thought useful for dissemination among the 
people, with such suggestions as to further legislation as may he thought 
advisaihle:* 

Vital Statistics, Again we call attention, in this our Seven- 
teenth Biennial Report, that our State has not made any material 
progress in improving our law relating to Vital Statistics. Births 
and deaths are not properly reported by the assessors, and under- 
takerg, as the law provides. Assessors over the State are not pro- 
ficient in obtaining birth records, though county auditors and 
county clerks have been repeatedly notified and instructed re- 
garding the law, and have been provided with the necessary 
blank forms which correspond to those furnished by the United 
States Census Bureau, at Washington, D. C. The reason for 
this is not known by the State Board of Health. The undertakers 
are in many instances very derelict in sending in the death certifi- 
cates which come into their hands, though they have been re- 
peatedly notified that all death certificates should be sent to the 
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State Board of Health oflSce, on or before the fifth day of each 
month, for all deaths which have occurred in the preceding 
month. There should be some method whereby proper records 
of births and deaths can be procured and kept by our State. It is 
certainly necessary that there should be some legislation ia order 
to bring about an improvement in Vital Statistics work in our 
State. We hope for this improvement to be forthcoming in the 
near future, by action of the on-coming legislature. 

In this connection it may well be noted that the basis of all 
scientific hygienic work is Vital Statistics. This is the bookkeep- 
ing of humanity. It gives us the only means of knowing the 
whereabouts of disease and the extent of the losses caused by it. 
How necessary it is for every commander of a vessel to know 
the latitude and longitude of his position when upon the sea! 
Vital Statistics tell us of our social latitude and longitude on 
the sea of time; real things a nation must know, if the rocks 
and reefs of disease are to be avoided and the nation is to endure. 
It has been demonstrated that the great enemy of mankind is 
disease, and if we can possibly know the strength of our de- 
stroyer, then we may hope to eliminate this monster by combating 
it with the proper weapons of defense. With this knowledge be- 
fore us, the first thing to be done to bring about better condi- 
tions in Iowa is for the legislature to prepare and pasd a better 
Vital Statistics law. This will be the first step for the successful 
conduct of a movement for the betterment of the public health, 
hence every person should do his part and see to it that the births, 
deaths and contagious diseases which occur in, his family are prop- 
erly reported. 

The importance of recording, births properly may be well il- 
lustrated by relating the following instances: A young man 
and wife came from Switzerland and settled in a nearby state. 
They were hardy, honest and industrious. They settled in 
a county by the name of Switzerland, doubtless being at- 
tracted by the name of their home-land. In the course of 
time a baby girl came to brighten their home. The father being 
thrifty and intelligent, was soon made a foreman in a saw-mill. 
When his child was about two years old, the father was acciden- 
tally killed by a log rolling over him. Time had not been suffi- 
cient for him to accumulate property, hence the wife struggled 
with wash-tub and needle to earn a living for herself and child. 



Digitized by VjOOQ IC 



IOWA STATE BOARD OP HEALTH 11 

One day the news came that a brother of the father, the child's 
nncle in Switzerland, had died leaving $12,000 to the issue of 
his brother. Great was the rejoicing which, on account of the 
neglect of the physician to record the birth, was to become bit- 
ter sorrow. Before the Swiss Government would turn over the 
property, it must have proof that the little child was the issue 
of the dead man. Neighbors knew of the birth of the child, but 
could not testify except as to their belief of the fatherhood. The 
testimony of the mother was not admissible in her own coun- 
try for she could lead any child into court and declare any man 
to be the father. It was the physician's birth certificate, made at 
the time of birth and presumably in the presence and by the au- 
thority of the father, that the law demanded. It could not be 
produced, and the helpless infant that the physician should have 
been eager to prated and serve, lost its inheritance. What a 
cruel and unnecessary blow was this from the hand of a practi- 
tioner of the learned and benevolent science of medicine ! Surely 
a physician's duty to the families he serves and to the helpless in- 
fants are not fully performed until he has made out a certifi- 
cate of birth and taken reasonable care that it is made of due 
legal record. Another incident is related of a farmer who left 
his valuable estate in trust, to his unthrifty son, to go to his 
granddaughter on her twenty-first birthday. The girl had been 
told that the date of her birth was on a certain day of the month 
and year; and always celebrated the day as her birthday. The 
time came when she believed she was twenty-one, and therefore 
claimed her inheritance. Her father denied her age, saying she 
was only nineteen. The family Bible was appealed to, but the leaf 
containing the family record was gone. No birth record had been 
rendered and the attending physician was dead. The court was in 
a quandary. A Solomon was needed for judgment. At last a neigh- 
bor remembered that a valuable cow belonging to the grandfather 
had given birth to a calf on the day the girl was bom, and he 
could swear to it. Perhaps the grandfather had recorded the 
date of the birth of the calf. His farm books showed this to be 
the case. The date of the birth of the human being was estab- 
lished. 

What has been related regarding births is essentially true of 
the other departments of Vital Statistics. It is as necessary that 
all stillbirths and deaths be reported in order that the proper 
tables of mortality may be made. These tables are essentially use- 
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ful in studying all public health measures; and without themj 
we- are like one traveling on a road with no guide-posts. 

Marriages and divorces should also be properly recorded, for, 
in maiiy instances a lack of proper records leads to serious com- 
plications as in cases of improper records of births. 

Another t important department of Vital Statistics is the prefer 
reoording^ of prevailing contagious and infectious diseases, for 
with such information at hand, Boards of Health are enabled to 
take active measures to prevent the spread of such diseases. It 
should be stated in this connection that the number of communi- 
cable diseases to be reported to the State Department of Health 
should be amplified and made to include the following: anterior 
pcUomyeliHSf anthrax, btibonic plague, cancer, cerebrospinal men- 
ingitis, chickenpox, cholera, diphtheria, hydrophobia, leprosy, 
measles, ophthalmia neonatoncm, pellagra, pneumonia, scarlet 
fever, smMlpox, tetanus, pulmonary or laryngeal tuberculosis, ty- 
phoid fever, typhus fever, whooping cough and yellow fever. 

Eeferring again to births: If society is to continue, it must 
be recruited by births. While our population is increasing by 
immigration, if we are to have a healthy growth, the number of 
births must exceed that of deaths, hence the early notification of 
births is essential for the prevention of disease, and the total num- 
ber of births in a state or a city is the basis of that important 
ratio known as Infant Mortality. The full measure of protec- 
tion to infant life can not be given unless all births are prompt- 
ly reported. , 

If we are to obtain accurate statistics of births, it is necessary 
that every birth should be properly reported for record. Upon, 
a proper record of Vital Statistics therefore depends the pros- 
perity and health of all states and nations. It is the most im- 
portant of all departments of public health boards and should 
be the most liberally provided with funds for the carrying on of 
the work of proper registration and reports. Vital Statistics is 
the complete registration and tabulation of the population, mar- 
riages, births, diseases, deaths and divorces. Coupled with thisj 
the full analyses of all the resulting illustrations with the pur- 
pose in view to examine thoroughly the path of sanitary progress 
should be the ultimate object. 

Because of the importance to the people of Iowa the legislature 
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should, before adjournment, make ample provision for a Vital 
Statistics department, and formulate a law whereby proper rec- 
ords may be kept and full reports secured, thereby admitting' 
Iowa into the registration area of the United States Census Bureau 
of Vital Statistics. 

It was that' genuine philosopher and statesman, Benjamin Frank- 
lin who said, 'Tublic Health is PubHc Wealth.'' The truth of this 
statement can not be disputed and it is to be hoped that our pres- 
ent statesmen will become enthused with these true economics 
to the extent that needed legislation will be enacted for improv- 
ing the present public health measures. 

Disraeli said, ''The care of the public health is the first duty 
of statesmen." Gladstone said, ''In the health of the people lies 
the strength of the Nation," and on public health matters, the 
New York City Board of Trade passed unanimously, a resolu- 
tion which reads as follows: 

"Resolved, That the health and protection of life are more 
precious to the people and more necessary to their happiness 
than even the extension of our commerce, the fostering of our 
agricultural interests, the solving of our financial problems, the 
cheapness or eflSciency of our postal service, the importance of 
improving our rivers and harbors or the enlargement of our 
navy." In connection with this most excellent resolution, let it 
be remembered that our own GOVERNOR CLARKE of our own 
state of Iowa said in the July session of the Iowa State Board 
of Health, 1914, the following which covers in a single sentence 
all that is said in the above resolution: "THE HEALTH AND 
HAPPINESS OF THE PEOPLE ARE PARAMOUNT TO 
EVERY OTHER ISSUE." What more can be embodied in a 
proposition which shall relate to the general welfare of humanity? 

The men who gave utterance to the statements related above 
are not' to be considered as physician^ or sanitarians, but as 
practical, successful business men who have accomplished much, 
both in public and private life. It should be observed, however, 
that the tea<5hings of the medical profession have always been 
in accord with the resolutions now so generally adopted. 

The conclusion is, therefore, that the importance of Vital Statis- 
tics to the individual, the family and the State, can hairdly be 
over-jestimated. The physician is, except in rare instances, tlie 
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only member of society who can supply information in regard 
to the causes of death and the presence of contagious and in- 
fectious diseases; and a physician, should remember when re- 
porting Vital Statistics that he is giving obedience to the statutes 
of Iowa, on which he depends for protection ; and that he is pro- 
tecting the innocent and helpless, thus doing a general good and 
serving the profession to which he belongs and which he should 
delight to honor. 

Knowledge Respecting Diseases, The purposes of all health 
boards are that all transmissible diseases may be prevented, and this 
is brought about by a study of the principles of hygiene, which is 
the science that deals with the laws of health, in its broadest sense. 

Practical hygiene, or sanitary science, is the art of preventing 
diseases (or preserving health),' and includes a consideration of 
the methods that are employed in investigating the manifold phases 
of the subject. 

It must be noted that the fundamental points to be considered 
in the study of hygiene are those bearing upon the conditions under 
which we live. Hygiene is not so much a study of man as it is a 
study of man's surroundings, with the view of determining in how 
Ear these conditions are conducive or detrimental to his health and 
happiness. 

We find in the earliest medical and ecclesiastical writings san- 
itary laws for the guidance of man. Present day hygienists be- 
lieve that it is due largely to the inculcation of these precepts, 
handed down from generation to generation, that we follow par- 
ticular modes of living and still instinctively avoid certain condi- 
tions which were formerly thought to be harmful. Probably the 
most familiar of the early writings on the subject are the laws of 
Moses for the guidance of his people. Since practically nothing 
was then known as to the direct causation of disease, these laws 
were of necessity empirical, though the measures recommended for 
preventing the spread of contagion, for cleanliness, for killing of 
animals for food, for isolation of contagious and infectious dis- 
eases, and for the renovation of dwellings inhabited by transmis- 
sible diseases are alone suflScient to warrant the belief that they 
were made from a close observation and a trustworthy experience. 

"We should note in passing that the older writings on the subject 
of hygiene, and in fact many of those of comparatively modem 
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date, were in the main speculative, representing the dictates of in- 
stinct and intuition. These writings were, nevertheless, of un- 
doubted benefit to those who heeded them and, in so far at least 
as the Jews are concerned, were unquestionably very beneficial in 
repeatedly shielding them from the ravages of diseases which were 
transmissible from person to person. 

Abundant evidence has been handed down to us from time to 
time to convince us in these days of modern times that the im- 
portance of personal and municipal hygiene was fully appreciated 
by the earlier civilizations generally. The question of public health 
was one of vital importance in early days, and the people's de- 
sire and ability to carry their health precepts into practice have 
been abundantly discovered through the studying of the customs 
of ancient peoples. In many instances archeologists in their re- 
searches found that ancient peoples' devices for baths, water sup- 
plies, disposal of sewage, and for light and air left little to be 
desired. 

Iowa is in the midst of a progressive age — ^we are progressing 
wonderfully fast along all lines of education in merchandising, 
farming, mechanics and the arts and sciences ; and with our prog- 
ress, the growth of communities, and the demands of modem life, 
it has become evident that the earlier sanitary codes must be re- 
cast — made new — to meet the requirements of present and newer 
conditions. The older regulations were based, as has been related, 
in many important particulars, upon speculation and erroneous con- 
ceptions ; though it must be admitted that errors were made more 
frequently on the right than on the wrong. 

As these questions have been studied in the past and progress 
made, it was realized by the students of hygiene and by those who 
have done most to place it on a sound basis that, through the 
application of methods of precision to the study of man and his 
surroundings, much light could be thrown on many phases of the 
problems that had hitherto been but imperfectly understood. Be- 
cause of this, through the utilization of chemical, physical, histo- 
logical, statistical, and bacteriological methods, the empirical hy- 
giene of the past has in part given place to the more exact hygiene 
of the present time. With this light shed upon us by such trust- 
worthy methods of analysis, we are in a favorable position to 
interpret and appreciate the meaning, the value, and the wisdom 
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of muny of the laws and custoxos that were jn. vogue in earlier 
times for the regulation of health and disease. 

When we look around that we may form a basis for our con- 
ceptions, then we must say that the foundation of modern hygiene 
was laid in the scientific investigations of von Pettenkofer on 
ventilation and heating, on the relation of soil-moisture to health, 
on the physial properties of clothing; and those of himself, as- 
sociated with Voit, on chemistry of respiration and general nutri- 
tion, and the chemico-physiological values of .food-stuffs in the 
process of alimentation; and in the brilliant, epoch-making re- 
searches of Koch upon the etiological relation of micro-organisms 
to disease. As we come in contact with these impulses given to 
the work of hygiene by all of the intelligent deductions of these 
pioneers in modem hygiene, we discover that there has been a 
development in our knowledge along all the many ramifications 
of the subject, and now the field of public health has assumed 
such vast proportions that only a rare intellect can master in 
detail its numerous phases and divisions. It is to be noted that 
already the subject of hygiene or public health has been divided 
into its specialities, and complete works on the subject are no 
longer attempted by single individuals, but are rather edited as 
systems of monographs, each written by individuals who devote 
their time exclusively to the study of this or that particular 
branch of the subject, and who, therefore, have the special knowl- 
edge necessary to fully and clearly explain their separate de- 
partments. Not only has the development of knowledge upon 
public health alone been very conspicuous but, through special 
investigations of public health significance, its influence has been 
widespread, and much light has been thrown upon topics of 
general medical interest. 

It must be admitted that it is manifestly inadmissible to con- 
nect the teaching of hygiene with that of any other branch of 
medicine. It has become a science of itself, and as such should 
be in the hands of those who have undergone special discipline 
necessary to appreciate fully the nature and importance of the 
problems involved. We have passed the time when the student 
can receive adequate instruction in this work from the ''Professor 
of Obstetrics and Hygiene,'' of ''Dermatology and Hygiene," of 
"Materia Medica and Hygiene," las has been the case for so 
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long a time in many institutions of learning. The times demand 
that the teacher of this department of pvilic health work must 
be one who has been systematically trained in its various depart- 
ments, not of necessity to the extent of being master of each 
branch, but certainly as master of some, and in general to a degree 
that will enable him to comprehend and explain fully the de- 
mands that are presented and which require action to prevent 
epidemics of disease. 

We propound in this connection a few questions which are of 
vast importance to the physician and to the people who employ 
him. Why should a physician trained to cure the sick equip him- 
self with a knowledge that he is to employ in preventing sick- 
ness? Why should a physician practice preventive medicine and 
follow the precepts of hygienic teaching? are questions that are 
occasionally asked. One might easily ask, why does one expe- 
rience the impulse to rescue from danger a stranger, in whom he 
has no direct interest? Laying aside the question concerning 
his functions as a physician, there is every moral reason why he 
as a man should use his best endeavors to lessen suffering and 
save life, in so far as it lies in his power to do so, and this too 
regardless of whether it is to be direct profit to him or not. 

Again there are important and material reasons why a physi- 
cian should be well informed, and have an accurate knowledge 
of the advances in prevention of diseases, or preventive medicine. 
Patients and the puiUc demand it, and in every instance a health 
officer should be a well informed, practical physician. A mere 
laboratory man is not sufficient. The health officer must he a 
skilled diagnostician first of all, capable of detecting transmissible 
diseases, and in addition to this he should have a complete knowU 
edge of* prevention methods. With the universal progress in 
general education, the public is no longer satisfied that a physi- 
cian enter the house, prescribe his medicines, and depart; they 
desire more: they wish to know the nature, the origin, and the 
cause of the sickness, the most likely channel or channels through 
which the disease was contracted, and the most reliable means of 
preventing its recurrence or spread. If the attending physician 
or the practitioner cannot promptly supply reasonable answers 
to these questions, he need not be surprised if his services are 
2 
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dispensed with, and some other physician employed who can 
render or give the desired information. 

Again for his own enlightenment and personal welfare, the 
physician should be familiar with sanitary laws, especially those 
concerning the causation £(nd spread of diseases and the means of 
preventing them. He should be familiar with the modes of in- 
fection, the methods of disinfection, the means for the isolation 
of the sick, and the general rules of prophylaxis in the manage- 
ment of all transmissible diseases. He should be familiar with 
the channels through which he himself may become infected or 
the means by which he may serve as a carrier of infection and 
the proper precautions for preventing such accidents. As an 
educated physician he should know, and as a conscientious physi- 
cian he should practice these precepts for the good, not only of his 
own patients, but of the community of which he forms a com- 
ponent part. The medicine of the period tends more and more in 
the direction of prevention rather than cure, and if the physician 
proposes to keep himself abreast of the times it behooves him 
to be in touch with the advances along these lines. While ignor- 
ing the subject of prevention, a new medicine grows up about 
him, and he is suddenly aware of his presence in an atmosphere 
unfamiliar and wholly uncongenial — an atmosphere that he does 
not appreciate, and with which he experiences no intelligent 
sympathy or interest, and he becomes a non-progressive, a back 
number, so to speak. 

Boards of Health and the teachings of hygiene, or the methods 
used in disease prevention, have been and are assailed by hostile 
attacks from those who are either misguided or are behind some 
mercenary motive, and proof has been demanded by these ac- 
cusers to show that the practice of sanitary precepts* has re- 
sulted in the betterment of conditions under which mankind lives, 
in the prevention of diseases, or in the saving of life. We answer 
that, while it cannot truthfully be said that every so-called san- 
itary precaution has been or is beneficial or necessary, or that 
every article in any sanitary code has been or is based on what 
has been or is proved to be sound, we can nevertheless combat 
adverse criticism with an array of evidence that should convince 
the most skeptical as to the importance, yea, the profound neces- 
ity, of an intelligent sanitary control of the conditions under which 
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we are now living, for there is necessity for this because of the 
large increase of our number of inhabitants and the introduction 
into our country of a large citizenship, bringing perhaps trans- 
missible diseases, that is wholly unfamiliar with modem methods 
of disease prevention. Let us introduce a few examples for il- 
lustration to show what sanitary measures have brought about. 
For instance, to cite a few of the triumphs of hygiene : Until the 
beginning of the present century the average mortality from small- 
pox in Prussia was 3 per 1,000 of population. In times of epi- 
demics this ratio was commonly very much increased. Since the 
introduction of compulsory vaccination the mortality from this 
disease has fallen to its present figure of practically no mortality 
at all, and, as Flugge states, cases of smallpox are now looked 
upon in many provinces of Prussia as medical curiosities ; and our 
success in this country lies in our taking the sanitary precaution 
of being vaccinated in order to eliminate smallpox from our midst 
entirely. 

Characteristically speaking any statement must be considered 
as an axiomatic, or self-evident truth when no proof is necessary, 
therefore we will not consider this as a self-evident truth, but will 
try to be correct in our statements and proof, and wiU leave our 
readers to draw their own conclusions. In further speaking of the 
dreaded smallpox we will say that during the seventeenth an(^ 
eighteenth centuries the annual death rate from this disease in 
London ranged from 2 to 4 per 1,000 of population ; with the in- 
troduction of general vaccination it had fallen for the interval 
between 1883 and 1892 to 0.073 per 1,000 of population. Schulz 
states that by the calculation of the Imperial Health Bureau at 
Berlin, baped upon the statistics of mortality for smallpox for the 
periods between 1845 and 1869, and 1875 and 1885, at least 74,00a 
lives have been saved through vaccination in Prussia alone. 

In our recent Smallpox Bulletin of the State Board of Health, 
we showed that the reductions in the mortality from this disease 
analogous to those just cited have occurred in all countries where 
vaccination has become general. 

Attention is now called to the fact that during the seventeenth 
and eighteenth centuries a very large proportion of sickness and 
death in the navies and in the merchant service was due to scurvy, 
and no inconsiderable number in public institutions, hospitals, jails, 
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reformatories, workhouses, and many other institutions were from- 
the same cause. By virtue of proper attention to diet, cleanlinesB, 
and habitation, scurvy has practically disappeared from among 
civilized peoples. 

We have spoken in former articles of typhus fever. This disease, 
also so frequent in former times among the inmates of overcrowded 
hospitals, other public institutions and ships, and sometimes called 
ship fever, has under modern sanitary conditions, become a rarity. 

Typhoid fever and cholera come in for a share of our attention, 
and we must say in regard to these that by attention to the drain- 
age of soils and the introduction of pure water for domestic pur- 
poses, it has been demonstrated that these two diseases can be 
almost eliminated. No more striking instance of this can be cited 
than the remarkable reduction in the typhoid death rate in the 
city of Munich. In 1856 the mortality from typhoid in Munich 
was 2.91 per 1,000 of population. At that time the soil of the 
city was honeycombed with cesspools, and a large part of the 
water supply of the city was obtained from wells and pumps sunk 
in this soil. Between- 1856 and 1887 the conditions of the city 
underwent, at several conspicuous periods, a radical sanitary re- 
form. The cesspools were filled, and the introduction of new ones 
was prohibited. An elaborate system of sewers was introduced, 
pumps and wells were abandoned, and a pure water supply was 
brought from a source beyond suspicion of pollution. As a result 
of this, the mortality from typhoid fever fell, and in 1887 it had 
reached the very low ratio of 0.1 per 1,000 of population, a re- 
duction of about 96.6 per cent, in the deaths from this disease 
alone. 

It is a known fact that within less than one year after the 
adoption of approved methods for the purification of the water 
supply of Lawrence, Massachusetts, the death rate from typhoid 
fever was reduced nearly 59 per cent, and in Chicago the deaths 
from the disease were diminished approximately 60 per cent, with- 
in a year after the domestic water supply was obtained from a non- 
polluted source. What does this show to a careful observer of 
sanitary laws? We will let our readers, the people of our great 
State, answer. 

What has happened as a result of the proper drainage of soils? 
The answer is a diminution in the frequency of pulmonary, in- 
testinal, and malarial troubles everywhere. As sanitary methods 
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have progressed all of these diseases have been almost eliminated 
and the people made well and happy. 

May we then truthfully say that these few illustrations, not to 
mention the advantages that have accrued from increased atten- 
tion to personal hygiene, to diet and raiment, to the laws of dis- 
infection, isolation, and quarantine, should serve as convincing 
proof that the efforts of the hygienist have not been in vain ; that 
they have not only been of enormous benefit to mankind, but that 
with the increased store of knowledge that is constantly accumu- 
lating, they are still further capable of such benefits. Already 
countless lives have been saved ; we are told that the longevity 
of the human race has been increased, and in every way the con- 
ditions under which man lives are better than they were a few 
years ago, and that the tendency is to still improve along sanitary 
lines. 

To our good people let us turn and ask for their help and con- 
fidence in promulgating this great work, for in citing, as illus- 
trations, the advances that have been made along the lines of 
hygiene and the good that has been derived from them, it is not 
our desire to leave the impression that the millennium has ar- 
rived; that our stock of knowledge on the subject is complete ot 
satisfactory in all details; or indeed even that the knowledge we 
possess is utilized to the extent that its importance demands. A 
careful ex8.mination of the Iowa Death Report will reveal the fact 
that the preventable diseases are in excess of all the other diseases, 
and when we realize that the majority of all deaths is still from 
preventable causes, most of which are already familiar to us, it 
is manifest that this must be in a large measure due to an in- 
difference on our part to put into practice even that knowledge 
which we already possess for their prevention. The great ma- 
jority of deaths result from infection, from insufficient attention 
to diet, and from want of care with the regard to the tempera- 
ture of the body — that is to say, they are the direct outcome of 
our surrounding circumstances. We consider it quite within the 
bounds of moderation and discretion to declare that, by the in- 
defatigable practice of the sanitary precepts now known to be 
sound with regard to the prevention and management of the com- 
moner infectious diseases, to the hygiene of infancy, to diet and 
clothing, the death rate from preventable causes could be con- 
spicuously reduced, and this, too, without the addition of a single 
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new fact to the knowledge that we already have in our possession, 
and which we are not using at its fullest extent. 

It is but proper in this connection that we take up in detail 
some of the more important diseases prevalent in Iowa. 

Typhoid Fever — How The Germs Are Carried, There are cer- 
tain diseases, the germs of which get into our bodies through our 
mouths, that is, we eat or drink them. Some of these diseases 
are typhoid fever, cholera, dysentery, the summer complaints of 
children, tuberculosis, and diphtheria. We shall try, at least, to 
say something about the germ that causes typhoid fever^ and how 
it gets into our food and drink, and how we may prevent the dis- 
ease by ridding ourselves of this germ. 

Typhoid fever, like all other diseases caused by germs, is caused 
by one class of germs, and one class only. No one can get typhoid 
fever by eating cholera germs any more than you can get diph- 
theria from typhoid germs. It is not known that any other animal 
than man has ever had typhoid fever. Since the germs of any 
disease must come from an animal suffering from that disease, 
and as man is the only animal that has typhoid fever, it naturally) 
follows that the only way to get typhoid fever is from some person 
who has the disease or has had it. 

"We know that typhoid fever germs get into the body with food, 
but how do they get out? It does not often occur that germs of 
typhoid fever are found in the matter that the patient vomits, 
or spits up, but this is so rare an occurrence that it is hardly 
necessary to consider it. The germs are present in the blood of 
the sufferer, but other people do not get his blood on their hands 
or in their food. There are two products that come from the 
patient that are loaded with these germs and these are the urine 
and bowel discharges. In these two excretions of the body are 
found practically all the typhoid germs that come from the patient, 
and these are the causes of other cases of infection. In other 
words, it is from these two excretions that the germs get into food 
and drink. 

How do the typhoid germs get into our food? What is done 
with the excretions after they come from the body ? You will prob- 
ably say that the nurse throws them into the sewer. Very true; 
but where do they go when they are thrown into the sewer? The 
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sewer must empty somewhere, and in most instances it empties 
into a stream, the water of which is used for drinking purposes. 

It may be thought that the germs from one person would not 
make much difference, but here is where a great mistake is made. 
It is recorded that a certain town in the State of Pennsylvania, 
having some eight or nine thousand inhabitants, obtained its watei* 
supply from- a stream that flows down from the mountains. One 
cold winter, while the stream was frozen, a man living on the 
bank of the stream was taken sick with typhoid fever. His nurse 
threw the urine and the discharges from his bowels on the ice on 
the bank of the stream. When the ice melted, the discharges 
containing the typhoid germs, which survive freezing for a long 
period of time, found their way into the stream that furnished 
the drinking water to the people farther down stream, and in a 
very short time there were over one thousand cases of typhoid 
fever in that town which would have been prevented had the dis- 
charges from this typhoid patient been properly disposed of and 
not allowed to enter the stream which furnished the water supply 
of the town in which this epidemic occurred. Before the ice melted 
there had not been a single case of typhoid fever in +Hat town, 
and every one of the thousand cases came from the water into 
which had been allowed to flow the discharges from one man with 
typhoid fever. It may be known from this illustration what germs 
from one typhoid fever patient can do. 

How often it has been said that a stream purifles itself every 
few miles ! It does purify itself of some things, but typhoid germs 
live cm indefinite number of days in water, some say from twenty- 
five to thirty-five days, and a stream flows a long distance in thirty 
days. How often we have heard people say that it is safe to put 
sewage into a stream, because no town uses that stream for drink- 
ing water! We know that they can never be sure of this. An 
interesting incident is related wherein it was said by some people 
that the water from the river which flowed through their town 
was used only by two dairymen and a vegetable gardener, and 
therefore there was no danger in running sewage into the stream. 
Yet the dairymen and the gardener sold all their products in that 
very town. The townspeople never considered that the water into 
which they ran their sewage was used by the dairymen for wash- 
ing their milk utensils (and perhaps for diluting the milk), and 
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by the gardener for washing his lettuce and other vegetables. 
Thus the germs of disease were brought directly back to the town. 

Is it possible for us to believe that we are safe in polluting a 
stream with sewage because no town uses the water from that 
stream for drinking purposes? The individual on the farm is 
entitled to protection just as much as the individual in the town. 
Always let it be remembered that when we pollute with disease 
the water used by the farmer, he may bring that disease back into 
the town with the products of his farm. 

The Iowa State Baa/rd of Health is trying to impress upon the 
people and the legislature now about to convene that no sewage, 
no matter how small the am^ount, should ever he permitted to go 
into a stream untU all the disease germs it contains have been de- 
stroyed. This can be done, though it wHl cost som^etMng; but we 
ca/nnot get rid of disease germs without work, and work cannot 
be done without being paid for by some one — either the town or 
city, or the state must provide fpr the expense. 

There are other ways of scattering typhoid germs besides run- 
ning sewage into streams. Sometimes the nurse or other person 
does not throw the discharges from a typhoid fever patient into 
a sewer at all, but into a closet vault. Eemember how the material 
from a closet vault goes through open ground into a well, and 
you will understand what happens. The germs get into the well, 
and the whole family may then have typhoid fever. 

We will suppose that the nurse or other person did not throw 
the discharges either into the closet or into the sewer, but care- 
lessly threw them out on the ground behind the house, where, as 
it was winter time, they froze as hard as rocks. It does not seem 
to injure typhoid germs materially to be frozen; when they get 
warm again they are as lively as ever. We will suppose that these 
particular germs lay there all during the winter, but in the spring 
when everything melted the germs were still alive and ready to 
spread disease. It happened that they did not get into the well 
or into the milk, but they did get on some food products, and 
thereby transmitted typhoid fever in that manner. 

We now propound the question : How did the germs get to the 
food products? About the time that the germs were thawed out, 
and were beginning to double in number every hour or two, along 
came a fly and thought that spot an attractive one for a lunch. 
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Accordingly he walked over this mass of filth, collecting a supply 
of germs on his feet, and then came in and tracked them over the 
bread and butter or other food. The fly may have dropped into 
the cream pitcher or may have crawled on the edge of a drinking 
glass, thereby transmitting typhoid fever in that manner. This 
is one of the reasons why the fly should be ''swatted." 

It is now easy for us to see how typhoid fever is transmitted. 
We have related how we get typhoid fever; but the trouble does 
not stop here with us. About the time that a member of the 
family falls sick with typhoid fever, then some one starts to clean 
the yard, but the cleaner is not very careful what is done with 
the dirt, including the typhoid fever discharges which the nurse 
or other person threw out on the snow during the winter. There 
was a low place in the barnyard and there the dirt was dumped. 
Notice now how one of the cows thought this fresh pile of dirt 
would make a comfortable place on which to lie down. The next 
morning the milker milked the cow without first washing her sides 
and udder, and hundreds of little particles of dirt, each one loaded 
with germs, fell into the milk. The milk from all the cows was 
mixed together, and by the time the milk arrived in town for dis- 
tribution among the milk customers, the typhoid fever germs had 
grown into many thousands. Some of the people who drank the 
milk became ill with typhoid fever and wondered ever afterward 
where and how the disease was conveyed to them. 

It must be remembered now and hereafter that a recovered 
patient from typhoid fever is a dangerous person. The discharges 
from a typhoid fever patient contain typhoid germs not only while 
the disease lasts, but for many months after the patient is well. 
In some cases typhoid germs are present in a recovered patient 
for years after the illness is over, and such persons are termed 
'^typhoid carriers.'' 

We wish to present a story here about some careless nurses. In 
this story it will be observed that it is important to wash and boil 
everything that comes from a sick room. The incidents related 
herein are real, and illustrate the importance of taking all the 
precaution possible to prevent the spread of this dread disease 
when it is once started. A few years ago there was an epidemic 
of typhoid fever in a certain town. One of the hospitals was very 
much crowded, and it became necessary to employ several extra 
nurses. All the nurses knew the importance of washing their 
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hands after handling the patients, and the old nurses had seen so 
many bad results from failure to observe this rule that they were 
very careful. Three of the new nurses, however, thought it a great 
deal of trouble to be washing their hands all the time, so more 
and more they neglected this important duty. The result was that 
all three of these nurses contracted typhoid fever and died. They 
paid the penalty for neglecting the duty that they well knew they 
should have performed. These nurses should not have contracted 
typhoid fever, neither was it necessary for these deaths to have 
occurred. Boards of Health are promulgating methods which if 
followed will prevent sickness and untimely death in many in- 
stances. 

Typhoid fever can be wiped out by proper attention to neglected 
details — that is, by disinfecting discharges before throwing them 
away ; by disposing of excretions only in places that are made for 
them; by adding lime to the closet vault every day to kill any 
germs present; by making the closet in such a way that flies can- 
not get into it; and by not permitting sewage to enter any stream 
until all the disease germs have been killed. All these things can 
be done. It will require a little effort and work on our part ; but 
had we not better, or rather take a little extra care than run the 
risk of contracting or spreading to others the dreadful typhoid 
fever? 

Cholera — Dysentery — The Summer Complaints of ChMren, 
These diseases are all intestinal diseases, and like typhoid fever 
are all <5aused by germs. The causes of some of the germ diseases 
of the intestine are not well understood, as so many different bac- 
teria are found growing in the intestine that it is sometimes im- 
possible to be sure which one is causing the trouble. Among the 
germs frequently found in the intestine are several that are closely 
related to the typhoid bacillus. In studying these three different 
bowel diseases, we shall study them for the purpose of showing 
that all excreta from human beings should be properly cared for 
and thoroughly disinfected before being allowed to enter any 
sewer, privy vault, or to be thrown on the ground, from which 
other persons may become infected, thereby contracting a disease 
which can be prevented, when proper care has been taken. 

Cholera is a disease resulting from the invasion of the body by 
the germ discovered by Koch and known as spirillum cholerae 
Asiaticae. This spirillum, or '* comma bacillus," of Asiatic cholera 
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is as its name implies, a curved or spiral organism, occurring most 
frequently as short, comma-shaped rods. It is not necessary to 
consider this germ from every point of view, but to study to know 
4iow to avoid being infected by it. This germ is destroyed by ex^ 
posure of five minutes to 65 degrees Centigrade. It is not de- 
stroyed by freezing. According to different authorities it is de- 
stroyed by drying in from three to four hours. When in a moist 
condition it retains its vitality often for months, though it is 
probable that it becomes weakened in virulence after this time. 

The structural form and cultural appearances and peculiarities 
are not sufficient to lead to its absolute identification by thesd 
means alone, as there is a group of other special organisms that 
are in many of these respects almost identical with it. It is not 
to be concluded then that the mere finding of spiral organisms 
is proof that genuine Asiatic cholera exists; but during the prev- 
alence of Asiatic cholera, that is, when the disease is epidemic — 
the finding of spiral or comma-shaped germs on microscopical 
examination of the intestinal discharges of people with diarrhoea 
is suflScient to justify the opinion that the case is suspicious and 
should be considered as cholera until decided to be otherwise, or 
proven not to be cholera. 

We have been informed that the most important tests in diag- 
nosis for this comma-shaped, or cholera germ are its failure to 
infect pigeons when a small portion of a solid culture of it is in- 
troduced into the pectoral muscle, and the test with the serum of 
animals immunized against cholera, as devised by Pfeiffer. In. 
this latter procedure, the addition of some of the peritoneal effu- 
sion provoked in a guinea-pig by inoculating it with a mixture 
of blood-serum of -an animal immune to cholera, and of bouillon 
to which a small portion of a culture of the spirillum cholerae 
Asiaticae has been added, causes these organisms to become non- 
motile and to agglutinate together in small masses. (The reaction 
is analogous to that known as Widal's reaction for typhoid fever.) 
The absence of this phenomenon proves that the spirillum under 
investigation is of a different species. 

Koch performed some interesting experiments along these lines. 
After neutralizing the acid reaction of the gastric juice and ar- 
resting intestinal peristalsis with opium, Koch succeeded in pro-, 
ducing, in guinea-pigs to which large doses of cultures of this 
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germ were given per month, a condition of the intestinal canal 
that was pathologically analogous to that seen in cholera in man. 

It was shown by the ordinary methods of inoculation that ao 
effect is produced, as a rule. By injecting into the peritoneal 
cavity of guinea-pigs the result is either that suggestive of de- 
pression due to acute intoxication, when small doses are employed, 
or, when large doses are used, these symptoms may be followed 
by death with peritonitis and evidences of general infection, though 
the latter is not usually conspicuous. 

Where is the original home of cholera, in what seasons does it 
prevail and what races are affected by it most? The disease is 
endemic (peculiar to a people or a nation) in India, where it has 
been known for centuries. Epidemics (common to many people; 
a prevailing disease) have occurred in practically all countries, 
in each instance their origin being readily traceable either directly 
or indirectly to the delta of the Ganges, the home of the disease. 
Between its first appearance in this country in 1832 and its last 
in 1873, there have been eight outbreaks of varying degrees of 
severity, those of 1832, 1853-54, and 1873 being most severe. In 
all instances the origins of these epidemics were directly traceable 
to imported cases of the disease. Since 1873, though the disease 
has frequently appeared elsewhere, there have been no outbreaks 
of cholera in the United States. 

Epidemics of cholera are much more apt to occur in warm than 
in cold months, and have been known to disappear with advent 
of cold weather, though this is not always the case. It is more 
frequent in places of low than in those of high altitude. 

As regards races most susceptible to cholera, according to Hirsch. 
the negro is more susceptible to the disease than others of the 
human race, while the Chinese have often shown a relative in- 
susceptibility to it. 

The purpose of the Iowa State Board of Health in discussing 
these subjects is to bring before the minds of the legislature and 
the people the necessity of broadening out along the lines of 
disease prevention. Let us study briefly regarding the mode of 
dissemination of cholera. Cholera is one of the non-contagious, 
infectious diseases. It is not disseminated through the air. The 
specific causative element is contained in the evacuations from the 
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bowels of cholera patients, and probably only in the evacuations, 
though it is sometimes said to be present in the vomited matters. 
This brings us again to the contamination of streams and the 
polluting of the soil with human excrement. This disease (cholera) 
is disseminated principally through the water and through food 
that has become contaminated with the evacuations of cholera 
patients. 

With regard to the epidemic occurrence of cholera, modern 
opinion is at one in regarding specifically polluted water as one of 
the most important factors in its dissemination. In the voluminous 
literature on the subject numerous instances are recorded in which 
not only was all doubt as to the part played by water in spread- 
ing cholera removed by circumstantial evidence, but in a number 
of cases the actual, specific, etiological factor in the malady was 
discovered by bacteriological methods. No more striking and in- 
structive illustration in this connection could be cited than the 
cholera epidemic of Hamburg and Altona, in Germany in the 
autumn and winter of 1892 and 1893. These two cities merge 
into one another without any definite line of demarcation. They 
are under distinct forms of government. Hamburg, being one of 
the older free cities, retains special privileges, while Altona is 
under the Prussian government. At the time of the epidemic, the 
population of Hamburg was about 640,400 while that of Altona 
was about 148,615. Both cities obtained their water-supply from 
the Elbe river. At this time, Hamburg distributed this water to 
its citizens just as it was pumped from the river, while Altona 
passed it through sand filters before allowing it to enter the city 
mains. The number of cases of cholera in Hamburg during the 
epidemic was 16,957 with 8,606 deaths, while in Altona the cases 
from the same disease, during the same time, numbered only 516 
with 316 deaths : in other words, the number of cases of cholera in 
the city receiving unfiltered water was about 264.8 to every 10,000 
of the population, while in the city receiving filtered water there 
were about 34.6 cases to every 10,000 of population; and of this 
number, it must be remembered, many drank the water of Ham- 
burg during the time of their occupation in that city, for Ham- 
burg affords employment for many residents of Altona. Since this 
epidemic of cholera in these two cities in 1892 one has no dif- 
fiiculty in determining the boundary line between Hamburg and 
Altona. One has but to represent graphically on a map of the 
two cities the location of the cholera cases (Fig. 1) when the 
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ramifications of the mains carrying Hamburg's impure water 
stand out in marked contrast to those of the Altona system carry- 
ing filtered water. 

Fig. 1. 




Portion of the boundary line between Hamburg and Altona. The dots indicate cases of cholera. 

Since this epidemic Hamburg has instituted a most elaborate 
and satisfactory system of filtration, and though there has been 
no opportunity to test this system against cholera, its efiiciency 
has been demonstrated in another way. Prior to the installation 
of this method of purifying water, the death-rate from typhoid 
fever in Hamburg was high, ranging from 23 to 34 per 100,000 
of population; the first year after the filters were put in opera- 
tion the typhoid fever mortality dropped to 18 and the second year 
to 6 per 100,000 of population. These are the statistics which con- 
vey to us the knowledge that we should not only prevent the pollu- 
tion of our streams hy purifying sewage tefore it is allowed to 
enter them, iut that all water from streams should le properly 
filtered and treated before being used for drinking purposes. 

Aside from the pollution of streams, cholera may be transmitted 
by flies and other insects that, having come in contact with the 
excreta of these patients, convey the germs of the disease to foods, 
such as milk, cooked meats, fruits and other articles taken into 
the mouth. Experience has taught that it is carried from places 
in which it is endemic or epidemic, along the lines of travel and 
by means of surface water-courses. This would indicate that all 
foods should be protected from flies and all dwelling houses should 
be screened from flies and insects liable to come in contact with 
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excreta of human beings. This means that all privies should be 
screened from flies, and that all vaults should be constructed so 
that they will be water-tight, and should have fresh lime thrown 
in them to destroy any disease germs which may be present. This 
is very important and should ie observed. 

Again all objects, the articles of body-clothing and bed-clothing, 
and any other articles that are soiled or have become contaminated 
in any manner by the dejecta of cholera or typhoid patients, are 
capable of conveying these diseases. 

All cities and communities should ever be on the watch to 
prevent filth of every kind and let it be remembered that the 
general concomitants of poverty, such as overcrowding, filth, bad 
food, insufficient clothing and shelter, intemperance, and exhaust- 
ing labor, especially favor dissemination of infection. 

One thing can be remembered, that is, that the only natural 
mode of infection by cholera germs with which we are acquainted 
is by the way of the alimentary canal, or tract. It is needless at 
this place to enumerate the various ways in which this may occur. 
It will suffice to say that, as in the case of typhoid fever, one must 
actually swallow the specific germ of cholera that has been de- 
rived from the bowels of a patient sick from cholera. It is also 
appropriate to state here that in experiments on animals with a 
view of reproducing cholera through the administration of thd 
specific germ by the mouth, the acidity of the gastric juice, by 
destroying the germs, has served as an effectual barrier against 
the growth and passage of these germs into the intestines in a 
living condition. To what extent similar protection is afforded 
to healthy human beings is impossible to indicate, but certainly, in 
the light of experiment, we may look upon all conditions that 
tend to neautralize or diminish the acidity of the gastric juice 
as predisposing to infection. 

Now that all Europe is involved in war, we must momentarily 
at least consider that water-borne diseases will be prevalent there, 
and people emigrating from Europe to Iowa may at any moment 
bring cholera or typhoid fever into our midst. 

It should be remembered, as has already been said, that true 
Asiatic cholera, which is similar to typhoid fever in its modes of 
transmission, is a water-borne disease; and, then with these two 
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diseases, we must class all dysenteries which are sometimes termed 
'infantile cholera," '^winter cholera," ** summer complaint," etc. 

It is not the purpose of the Iowa State Board of Health to put 
out a medical book, if it were, then it would be appropriate to dis- 
cuss these allied diseases, but as the factors that influence their 
transmission are largely the same as in the cases of typhaid fever, 
.and as water is the most common of all foods, it becomes the duty 
of all persons to know that a polluted water is extremely danger- 
ous at all times, and like a volcano may send forth its death- 
dealing powers, thereby destroying lives at any moment. During 
the year 1884 cases of cholera were three times brought in ships 
to England, but no spread of the disease occurred. The same 
thing occurred again in the two next following years. In 1890 
a recrudescence of cholera advanced from Persia and Central Asia, 
culminating in the infection of Hamburg and Altona on August 
23, 1892. 

The mortality in Europe during the gradual extension of the 
disease westward in 1892 was very great. Two days after Ham- 
burg and Altona were declared infected, three cases of cholera 
from Hamburg arrived in London, and by the middle of October 
quite thirty cases had been brought to this country; but in no 
instance, so far as is known, did the disease extend to any person 
other than those arriving from abroad. This of course was due 
to the activity of the health authorities in isolating at once all of 
these infected cases, thereby preventing the disease from spreading 
to others. 

As reference has been made to the outbreak of cholera in Ham- 
burg and Altona, in Germany, in the autumn and winter of 1892 
and 1893, we find here a most excellent illustration of the value 
of sand filtration, and of the danger of using polluted water- 
supplies. Hamburg's unfiltered water came from above the city, 
while Altona had to depend upon water which, before being fil- 
tered, had received the entire sewage of more than three-quarters 
of a million people. Here is where wfe wish to impress upon 
the people of our State ajxd our legislature that something must 
be done to prevent the pollution of the streams of this country. 
We have said that cholera and typhoid fever are likely to occur 
in Europe in epidemic form, and may be transported to the 
United States, as it has been in other countries. 

In the illustration of Hamburg and Altona, the initial specific 
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pollution of the river- water was traced back to Russian emigrants, 
herded in barracks on one of the wharves pending their embarka- 
tion for the United States. At the time of the outbreak, there 
were on an average, about a thousand of these people on hand 
all the time. Many of them came from districts in Russia which 
had been and were then suffering severely from cholera, and all 
were well supplied with dirty clothing and blankets, some of 
which they washed while they were being detained. It is believed 
that among the thousands that had arrived, there must have been 
some mild cases of the disease, or at least some convalescents with 
cholera germs still in their evacuations two or three weeks after 
recovery. All of the sewage matters of every description from 
these people were discharged directly into the river at the wharf, 
which became alive with germs and were transmitted direct into 
the water mains of Hamburg, while Altona filtered the water 
before pumping it into its water mains. As has been stated both 
these cities obtained their water-supply from the river Elbe. 

As has been stated, cholera is epidemic in India, where it has 
been known for centuries, and so long as the natives are faithful 
to their religion and to the observance of old-established customs, 
just so long will that country supply the rest of the world with 
occasional infection. Considering the extreme conservatism of all 
classes of East Indians and the natural reverence of the Hindoos 
for holy places, it may be safe to predict that before any marked 
change for the better is accomplished, the rest of the civilized 
world will have advanced so far in insanitary affairs that cholera 
will be feared no more than some of the minor ailments. As 
illustrative of what sanitary reform in India would have to en- 
counter, the following extracts from the report of Dr. Simmons, 
quoted by Professor Mason, will be found of intense interest. It 
may be stated by way of explanation that Orissa, mentioned here- 
after, is a province covering more than 24,000 square miles, every 
part of which is holy ground. Every town contains consecrated 
land and is filled with temples, and every little hamlet has its 
shrine. The quotation follows : 

*'The drinking water supply is derived from wells, so called 
* tanks' or artificial ponds, and the water courses of the country. 
The wells generally resemble those in other parts of Asia. The 
tanks are excavations made for the purpose of collecting the sur- 
face water during the rainy season and storing it up for the dry. 
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Necessarily they are mere stagnant pools. The water is used not 
only to quench thirst, but it is said to be drank as a sacred duty. 
At the same time, the reservoir serves as a large, washing tub 
for clothes, no matter how dirty or in what soiled condition, and 
for personal bathing. Many of the water courses are sacred; 
notably the Ganges, a river 1,600 miles long, in whose waters it is 
the religious duty for millions, not only of those living near its 
banks, but of pilgrims, to bathe and to cast their dead. 

''The Hindoo cannot be made to use a latrine or privy. In the 
cities he digs a hole in his habitation ; in the country he seeks l^e 
fields, the hillsides, the banks of streams and rivers, when obliged 
to obey the calls of nature. Hence it is that the vicinity of towns 
and the banks of the tanks and water courses are reeking with 
filth of the worst description, which is of necessity washed into the 
public water supply with every rainfall. Add to this the misery 
of pilgrims, their poverty and disease, and their terrible crowding 
into the numerous towns which contain some temple or shrine, 
the object of their devotion, and we can see how India has become 
and remains the hotbed of the cholera epidemic. 

'*In the United States ofiicial report, the horrors incident upon 
the pilgrimages are detailed with appalling minuteness. W. W. 
Hunter, in his Orissa, states that' 24 high festivals take place 
annually at Juggernaut. At one of them, about Easter, 40,000 
persons indulge in hemp and hasheesh to a shocking degree. For 
weeks before the car festival in June and July, pilgrims come 
trooping in by thousands every day. They are fed by the temple 
cooks to the number of 90,000. Over 100,000 men and women, 
many of them unaccustomed to work or exposure, tug and strain, 
at the car until they drop exhausted and block the road with their 
bodies. During every month of the year a stream of devotees 
flows along the great Orissa road from Calcutta, and every village 
for three hundred miles has its pilgrim encampments. 

''The people travel in small bands, which at the time of the 
great feasts actually touch each other. Five-sixths of the whole 
are females, and 95 per cent, travel on foot, many of them march- 
ing hundreds and even thousands of miles, a contingent having 
been drummed up from every town or village in India by one or 
other of the three thousand emissaries of the temple, who scour the 
country in all directions in search of dupes. When those pilgrims 
who have not died on the road arrive at their journey's end, emaci- 
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ated, with feet bound up in rags and plastered with mud and dirt, 
they rush into the sacred tanks or the se^, and emerge to dress in 
clean garments. Disease and death make havoc with them during 
their stay ; corpses are buried in holes scooped in the sand, and the 
hillocks are covered with bones and skulls washed from their 
shallow graves by tropical rains. 

''The temple kitchen has the monopoly of cooking for the multi- 
tude, and provides food which, if fresh, is not unwholesome. Un- 
happily, it is presented before Juggernaut, so becoming too sacred 
for the minutest portion to be thrown away. Under the influence 
of the heat it soon undergoes putrefactive fermentation, and in 
forty-eight hours much of it is a loathsome mass unfit for human 
food. Yet it forms the chief sustenance of the pilgrims, and is the 
sole nourishment of thousands of beggars. Some one eats it to the 
very last grain. Injurious to the robust, it is deadly to the weak 
and wayworn, at least half of whom reach the place suffering 
under some form of bowel complaint. Badly as they are fed, the 
poor wretches are worse lodged. 

''Those who have the temporary shelter of four walls are housed 
in hovels built upon mud platforms about four feet high, in the 
center of each of which is the hole which receives the ordure 
(feces) of the household, and around which the inmates eat and 
sleep. The platforms are covered with small cells without any 
windows or other apertures for ventilation, and in these caves the 
pilgrims are packed, in a country where, during seven months 
out of twelve, the thermometer marks from 85° to 100° Far. Hunter 
says that the scenes of agony and suffocation enacted in these 
hideous dens baffle description. In some of the best of them, thir- 
teen feet long by ten feet broad and six and one-half high, as 
many as eighty persons pass the night. It is not, then, surpris- 
ing to learn that the stench is overpowering and the heat like that 
of an oven. Of 300,000 who visit Juggernaut in one season, 90,000 
are often packed together for a week in 5,000 of these lodgings. 
In certain seasons, however, the devotees can and do sleep in the 
open air, camping out in regiments and battalions, covered only 
by the same meager cotton garments that clothe them by day. 

"The heavy dews are unhealthy enough; but the great festival 
falls at the beginning of the rains, when the water tumbles in 
solid sheets. Then lanes and alleys are converted into torrents or 
stinking canals, and the pilgrims are driven into the vile tene- 
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ments. Cholera invariably breaks out. Living and dead are hud- 
dled together. In the numerous so-called corpse fields around the 
town as many as forty or fifty bodies are seen at a time, and vul- 
tures sit and dogs lounge lazily about gorged with human flesh. In 
fact, there is no end to the recurrence of incidents of misery and 
humiliation, the horrors of which, says the Bishop of Calcutta, are 
unutterable, but which are eclipsed by those of the return journey. 
Plundered by priei^ts, fleeced by landlords, the surviving victims 
reel homeward, "staggering under their burdens of putrid food 
wrapped up in dirty clothes, or packed in heavy baskets or earth- 
enware jars. Every stream is flooded, and the travelers have often 
to sit for days in the rain on the bank of a river before a boat will 
venture to cross. 

*'At all these points the corpses lie thickly strewn around (an 
English traveler counted forty close to one ferry), which accounts 
for the prevalence of cholera on the banks of brooks, streams and 
rivers. Some poor creatures drop and die by the way ; others crowd 
into the villages and halting places on the road, where those who 
gain admittance cram the lodging houses to over-flowing,' and 
thousands pass the night in the streets, and flnd no cover from the 
drenching storms. Groups are huddled under the trees ; long lines 
are stretched among the carts and bullocks on the roadside, their 
hair saturated with the mud on which they lie ; hundreds sit on the 
wet grass, not daring to lie down, and rocking themselves to a 
monotonous chant through the long hours of the dreary night. 

* ' It is impossible to compute the slaughter of this one pilgrimage. 
Bishop Wilson estimates it at not less than 50,000. And this de- 
scription might be used for all the great Indian pilgrimages, of 
which there are probably a dozen annually, to say nothing of the 
hundreds of smaller shrines scattered through the peninsula, each 
of which attracts its minor hordes of credulous votaries. So that 
cholera has abundant opportunities for spreading over the whole 
of Hindostan every year by many huge armies of filthy pilgrims; 
and the country itself well deserves the reputation it universally 
possesses of being the birthplace and settled home of the malady. ' ' 

This very interesting history only relates what is sleeping across 
the waters at the present time, and may be brought into the United 
States and even into Iowa at any time. 

During 1911 steamers arriving from Italy brought cholera to 
the port of New York. The first case arrived June 13th and the 
last August 25th. According to reports of the Health Officer of 
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the Port 35 cases were either stopped at quarantine during the 
summer oi* occurred among suspects detained there or among re- 
cent immigrants in New York State. For the first time since 1892 
there were cases in the city proper. The first case occurred in 
Brooklyn, 1069 Myrtle avenue, on June 30th. Bacteriological ex- 
amination on July 3d showed the presence of the cholera bacilli. 
The patient was a woman, thirty-three years of age, who had left 
Naples on June 7th arrived at New York June 17th without hav- 
ing been ill during the voyage. She was held for ten days at quar- 
antine as a suspect and was discharged from quarantine June 27th. 
As soon as the case was discovered on June 30th the woman was 
again removed to quarantine, where she died July 5th. 

The second case, a man thirty-seven years old, was an orderly in 
attendance upon the cholera suspects at quarantine. He lived on 
Staten Island, 14 Fingerboard road, and was taken ill at his resi- 
dence. He was removed to St. Vincent's Hospital, Staten Island, 
July 13th, for observation, and the next day developed symptoms 
resembling cholera. He was then transferred to the hospital on 
Swinburne Island, July 14th. Bacteriological examination re- 
vealed the presence of comma bacilli. The case terminated fatally 
July 15th. The house in which the patient lived was thoroughly 
disinfected and the ward in which he had been ill at St. Vincent's 
Hospital was quarantined and kept under observation for ten days. 
A police officer was stationed at the patient's residence for ten 
days after his removal in order to prevent anyone from entering 
the house during this period. 

The third case was a man twenty-eight years of age, who was 
admitted to Bellevue Hospital July 20th with a diagnosis of 
typhoid fever. During the same day the symptoms became 
suspiciously like those of cholera, and the case was reported to the 
Department of Health for diagnosis. On July 22d a bacteriologi- 
cal examination disclosed the presence of cholera bacilli. The 
patient was removed to quarantine July 22d, where he recovered. 
The history of* this case is very obscure. The man said that he had 
been a fireman on a collier which left Liverpool March 15th for the 
Azores. He then shipped to Buenos Ayres, remaining at that port 
two weeks, thence to Para, where he remained four days, and then 
to Boston, where he arrived July 1st, the ship passing quarantine 
with a healthy crew. On the next day he came to New York by one 
of the Sound steamers. Thorough precautions were taken by the 
department to forestall any possibility of the transmission of the 



Digitized by VjOOQ IC 



38 SEVENTEENTH BIENNIAL REPORT OF THE 

disease from this ease. The Sailors' Lodging House on the East 
Side in New York, in which the man had stayed for a time, was 
disinfected, and every effort was made to trace his movements since 
his arrival in New York. This inquiry disclosed the fact that the 
patient had worked for a short time on a night steamer running be- 
tween New York and Albany. This vessel was accordingly taken 
by order of the department to the dock at Willard Parker Hospi- 
tal and thoroughly disinfected, while bacteriological examinations 
were made at the Research Laboratory of specimens from 51 
members of the crew. These tests all proved negative and the 
steamer was released at the earliest possible moment. 

In New York in October, 1911, it was deemed advisable, in view 
of the large number of foreign workmen employed in the construc- 
tion of the Catskill Aqueduct in the sections within the Croton wa- 
tershed, to take special measures to guard against any possible in- 
fection of the city water supply. After conferences with the com- 
missioner of water supply, gas and electricity, the corporation 
counsel and the board of water supply, a special committee was 
formed from representatives of these departments to make and to 
supervise a large number of inspections on the Croton watershed. 
Arrangements were made to give this committee full power to take 
summary action to abate any nuisance that threatened pollution. 
For a number of weeks careful examinations were made of all im- 
migrants arriving from supposedly infected areas and remaining 
in the City of New York, in order that the first symptoms of 
cholera might be detected. 

From these convincing illustrations and in the light of past ex- 
periences, what may we Expect in the near future, after the war 
in Europe is over and immigrants from war-stricken countries be- 
gin to rush for the United States ? 

THERE IS NO CHANCE TO ESCAPE CHOLERA IN THE UNITED 

STATES AND POSSIBLY IN IOWA, HENCE PREPARE 

TO FIGHT A CHOLERA EPIDEMIC. 

It is only a matter of time, in the opinion of prominent and ex- 
pert medical men who have visited the battle fields in France and 
more especially in Belgium, when cholera will make its appearance 
among the armies in western Europe and perhaps cross the chan- 
nel into England. The men fighting in the East, notably the Aus- 
trians, have suffered from cholera, more or less epidemic, through- 
out the campaign, but so far as is now known there have been no 
cases in the West. 
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It must be conceded, however, that with the coming of the spring 
thaw in France and Belgium, the thousands of dead lying in shal- 
low graves will render a vast field of operations highly insanitary, 
menacing the health of those whose powers of resistance have 
broken down or weakened by the strain of uninterrupted trench 
warfare. 

It must be observed and moreover noticed carefully that the 
Germans have from time to time shifted forces from east to west 
and vice versa. In view of this it will be surprising if cholera does 
not follow these shifts. The Germans have been criticised for burn- 
ing their dead, but even English physicians are now inclined to ad- 
mit that this, after all, is the most humane method in that a body 
once incinerated is no longer a menace to the living. 

It is to be supposed that the French and British authorities are 
doing all in their power to forestall a cholera epidemic, but they 
have not inoculated the troops as the Germans have done in the 
East. They have met with an enough opposition as it is in their en- 
deavors to inoculate against typhoid fever, a procedure to which so 
many soldiers, supported by anti-vaccination societies and similar 
organizations, have violently objected. 

ASIATIC CHOLERA IS LATEST MENACE TO NATIONS ENGAGED IN 

WAR; MOST DEADLY SCOURGE OP MANKIND 

THREATENS OLD WORLD ARMIES. 

In view of the facts already related, is it reasonable to ask: 
Have the war lords brought disaster to the whole world? Let us 
look to the East! There comes Asiatic cholera, brought to the 
threshold of civilization by this last deadly act of militarism. It is 
not a danger alone to the armies. It is a danger to whole nations 
— to the whole world! 

In the Austrian and Russian armies dozens of cases have been 
reported and the ravages of the disease have begun to take on the 
proportions of an epidemic. The question is being asked daily. 
What are we going to do? 

Some one asks. What is cholera? 

It is one of the deadliest scourges of mankind. It is worse than 
smallpox and as bad as bubonic plague. In the seventeenth cen- 
tury — the Black Death — it swept over Europe and killed one- 
quarter of the population, 25,000,000 people. 

Seven times in the past century it appeared in the West and 
in each visit the mortality was frightful. On the appearance in 
the South of Europe in 1883, 250,000 people died. Before it could 
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be checked in the North, ten years later, 375,000 people suc- 
cumbed. Of these victims over 8,000 lest their lives in Hamburg 
alone, where the disease found new sacrifices at the rate of 1,000 
a day. 

Cholera is an intestinal disease and its first symptoms are its 
victim's death warrant, for there is no cure. Complete recovery 
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is rare, for the convalescent often contracts diphtheria, typhoid 
fever and lesser diseases. In mild cases and with hospital treat- 
ment, fifty per cent, of the victims recover, but lacking careful 
nursing, ninety per cent, of the patients die. 

As a rule, the patient lingers for several days. At its worst 
cholera kills its victims two hours after the first symptoms appear. 
Few people realize what may happen should this dreadful dis- 
ease ever invade our land. We must prepare to protect our homes 
and our loved ones. 

For twenty years Europe has been kept free of the disease, 
owing to the work of Robert Koch, the famous German bacteri- 
ologist. Koch, you know, is the man who found the germ of tu- 
berculosis. He followed up that important discovery by isolating 
the cholera bacillus. He showed that the comma-shaped organ- 
ism was transmitted largely through water and food and in the 
clothes of people from infected regions. As soon as the truth of 
his discovery was demonstrated, barriers against the scourge were 
put up in all ports of the world and it has been kept in the Orient 
for two decades. 

Now the bars are down on account of the war. The disease has 
again appealed and is especially dangerous, to armies, as the un- 
healthful lives of soldiers in the field make them easy victims. 
In the Crimean war, for example, cholera killed more men than 
wounds of bullets. In the Balkan war the disease did as much as 
the allies in conquering the Turks. It is utterly demoralizing for 
its insidious attack spares no one. The healthy man in the morn- 
ing may be dead at night, and before dying may infect hundreds 
of his comrades. 

The only way of combatting the disease successfully is to isolate 
its victims, but one patient in escaping quarantine may expose, 
although indirectly, the whole of Europe. Were a cholera patient 
to gain entrance into Iowa, the whole state might be exposed, and, 
as a result, hundreds or even thousands of our citizens might suc- 
cumb to this — Black Death — disease. 

While the European doctors are working to prevent a panic 
which will mean the spread of the disease over the entire fight- 
ing zone, neutral nations are taking steps to prevent cholera within 
their boundaries. Italy w^as first to put up the bars and shortly 
afterward was followed by America which, remembering the 50,000 
lives lost in the United States in 1873, is making a rigorous inspec- 
tion of all ships from the Black Sea and the Orient. 
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America may, by strong measures, preevnt the landing of chol- 
era; and again it may fail. In this connection, it is interesting to 
note that an American city was hardest used by an epidemic of 
cholera, in proportion to its population, of any city in the world 
during one of the cholera epidemics of the last century. 

The city was Sandusky, Ohio. The epidemic spread with light- 
ning rapidity through the town and soon caused a panic. The 
people left their homes in droves and took to the country roads. 
Bodies lay thick for miles in every direction. It is, then, to be 
observed that the future must be full of chances for an epidemic 
of cholera in this, pur home country. 

IMMIGRATION PROBLEMS OF THE FUTURE. 

Among the many far-reaching effects of the present European 
war, the influence exerted on immigration assumes a prominent 
place. The end of the last fiscal year saw a total of 1,485,957 added 
to our population from this source. The influx of immigration pro- 
ceeded at the normal rate until it was given a sudden check by the 
declaration of war in August, when the average daily landing of 
3,000 or more at Ellis Island became barely that many a week. 
There seems to be a general agreement that the cessation of the 
war will see a renewal of the flood of immigrants which will sur- 
pass anything heretofore experienced. The country is alert to this 
possibility, and preparations to meet the expected increase are al- 
ready in evidence. The proposed changes in our immigration laws 
will, if enacted, enforce more rigid physical requirements than any 
previous legislation on this subject. There is no doubt that the 
country needs these added safeguards. The truth of this statement 
is forcibly illustrated by that section of the report of the committee 
on inquiry into the department of health, charities, and Bellevue 
and allied hospitals of New York City, which deal with aliens in in- 
stitutions. The committee examined, as far as practicable, every 
patient admitted to Bellevue for a period of thirty-one days from 
May 19, 1913, to June 18, 1913, inclusive. Of the 3,454 admissions 
during that period, 363 were aliens who had been in the United 
States less than five years. The physicians who examined these 
aliens believed that there were 185 of them suffering from diseases 
caused by conditions which existed prior to landing in the United 
States. Among these were 10 cases of pulmonary tuberculosis; 15 
cases of venereal disease ; 81 psychopathic cases ; 2 cases of epilepsy 
and 2 of imbecility. This made a total af 110 patients in one month 
whose admission to the United States was contrary to the federal 
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immigration law. Taking this month, as a basis, the committee es- 
timates that in one year Bellevue hospital would receive 1,345 alien 
patients whose exclusion from this country is mandatory 
under existing federal statutes, while the total num- 
ber of aliens who would be patients from causes existing prior to 
landing would be 2,262 yearly. This large number of physically 
and mentally defective aliens has succeeded in passsing the ex- 
aminations at entrance primarily because there are totally inade- 
quate facilities for examining such a large number in the time al- 
lotted for the work. Now that immigration has declined to 3,000 
a week, the physicians at Ellis Island have been able to make more 
thorough examinations. As a result of this intensive scrutiny, the 
precentage of defects noted has increased from the former 2 or 3 
per cent, to about 7 per cent. The difference in the results ob- 
tained, leads the state board of health to believe that it is most ad- 
visable that a careful examination of all immigrants be made, and 
to suggest the advisability of urging the department of labor to 
provide the increased facilities which will be absolutely necessary 
if the physicians continue their present thorough methods of ex- 
amination when immigration resumes its normal course. 

WATER. 

The relation which a water supply holds to the health of a com- 
munity is most important. Epidemics caused by failures to sup- 
ply healthful water have unfortunately been more frequent than 
those connected with all other municipal works. 

The disease most commonly conveyed through a water supply in 
our country is typhoid fever. The specific germs causing it live in 
the bodies of those who are ill with the disease, and leave them 
while in a virulent condition. They are also found elsewhere in an 
active condition, as in milk, in oysters, and in the fecal discharges 
of human beings after they have been stored in cesspools for sev- 
eral years. 

A number of cases are on record where typhoid discharges have 
entered cesspools and where the water supply for the house was 
taken from a nearby pump well. In such cases typhoid fever has 
been caused by the percolation of sewage from the cesspool into the 
well, although by natural filtration the water had become clear and 
palatable, as well waters usually are, but they are not necessarily 
free from disease germs. 

We have also had typhoid epidemics from public water supplies 
which had been taken from apparently pure mountain streams. On 
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the water shed near a stream a case of typhoid fever occurred in an 
isolated cottage ; the excreta had been thrown npon the surface of 
the ground, and a rain — in one case a thaw — had washed the germs 
into the stream and thence into the public water ^upply, with the 
result that about 1,000 persons contracted the fever and about 100 
died. 

It is also known that large rivers and lakes supplying a com- 
munity with water have received typhoid germs, either directly 
from steamboats or indirectly from the shores, and that such water 
through a public supply entered receptive human beings and 
caused the disease. 

• Similar remarks could be made regarding all other water-borne 
diseases, such as cholera, dysentery and other bowel troubles. The 
serious cholera epidemic mentioned heretofore in the city of Ham- 
burg, Germany, twenty-two years ago was caused by the fecal dis- 
charges into the river Elbe of a cholera patient who had just ar- 
rived from an infected district, the river Elbe then furnishing the 
city's water supply without prior purification. What happened 
then can happen in the United States and may, as we have previ- 
ously said, happen in our own Iowa if a cholera carrier patient 
should be imported within our borders. 

It may be added that typhoid fever epidemics have been caused 
also by milk supplies, when ilie cans had he en washed with polUded 
water, and hy eating raw oysters that had been freshened by water 
polluted with sewage, and hy flies, chiefly in places where open 
privies and privy vaults exists these insects visiting first privies 
and then kitchens and dining-rooms^ to leave the infections germs 
on the food to he eaten. 

How must we, therefore, protect a city's water supply from con- 
veying typhoid and allied water-home diseases to the inhahitantsf 

First, we must get the best waters available. These will be either 
surface streams, as brooks, rivers and lakes, or underground wa- 
ters and springs. All waters exposed to the air, even in uninhabited 
regions, are subject to some pollution, despite careful protection. 
Cases of so-called walking typhoid may, for instance, pollute moun- 
tain streams of high purity, without our having means to discover 
or prevent the pollution, therefore, we must purify all surface wa- 
ters which are to be supplied to a city. Any water supply coming 
from apparently pure streams, even if from mountains, should be 
purified by filtration, and perhaps treated after filtration to insure 
its purity and freedom from disease-producing germs. This is a 
safe method to pursue. 
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The Iowa State Board of Health contemplates issuing a water 
bulletin in the near future which will be full of interesting data, and 
it should be procured and read widely by the people of our state, 
in order that the necessity for purifying all waters taken from ques- 
tionable sources may be seen. 

When a water-supply is taken from underground sources, with 
ordinary care in their selection, w^e are well secured against a pol- 
lution by disease germs. In fact, where it is practicable to get such 
water, which is really spring w^ater, we have the best supply from 
the health standpoint. Most cities of the European Continent are 
supplied with such ground waters. 

It has been but a very few years since we discovered a practical, 
method of destroying, quite inexpensively, the disease germs which 
are apt to be contained in our water supplies. It was found that 
the addition of Chlorin gas in exceedingly small quantities, but 
well distributed through the water, causes the disappearance of 
these classes of germs, to which most if not all of the disease germs 
belong. A large number of typhoid fever epidemics have been at 
once arrested by an immediate application of this treatment, and 
most cities in the United States are now continuously using it in 
connection with their present water supplies, or are prepared to use 
it whenever it appears advisable to do so. 

Sanitary or water supply engineering has, it is thus seen, been 
developed to a point where it can safely guard the public health in 
the prevention of sickness and death from water-borne diseases; 
first, by a careful selection of the sources, and, secondly, by a 
proper treatment of the water where necessary, so as to destroy all 
disease germs contained therein. 

SEWAGE POLLUTION OF INTERSTATE AND INTERNATIONAL 

WATERS WITH SPECIAL REFERENCE TO THE 

SPREAD OF TYPHOID FEVER. 

It is not our purpose to enter into a lengthy discussion of this 
subject, but to present a few plain facts relative to the disastrous 
results of sewage pollution of interstate water supplies. It has 
been pointed out in bulletins issued by the United States govern- 
ment that there is an excessive prevalence of typhoid fever in the 
United States due to polluted water supplies, and remedies have 
been recommended which would be applicable to the correction of 
our sanitary defects. 

The disastrous results of sewage pollution of interstate and in- 
ternational water supplies have been fully discussed in former 
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United States reports and bulletins, covering the drainage area of 
the Great Lakes. These bulletins further discussed the excessive 
prevalence of typhoid fever in the United States, the relation of 
typhoid fever to pulluted water supplies, and the remedies which 
would be applicable to the correction of our insanitary conditions. 

The study of the Missouri river was begun upon the request of 
Dr. S. J. Crumbine, secretary of the State Board of Health of 
Kansas. The sanitary authorities of Kansas, Nebraska, Missouri 
and Iowa had considered with apprehension the rapidly growing 
pollution of this great interstate waterway. Some effort was made 
to secure joint action by the states interested, and several meet- 
ings were held and resolutions passed. In 1911, the Surgeon Gen- 
eral, Public Health Service, was requested to detail an officer 
to cooperate with a commission appointed by the governor of 
Kansas in a sanitary survey of the river. Dr. Allan J. McLaugh- 
lin of the United State Public Health Service was detailed for the 
work, and he began in April, 1912. 

It was deemed wise to attempt to secure the cooperation of 
various forces, state boards of health, state universities, and munic- 
ipal boards of health. This was especially desirable because of the 
federal appropriations being limited, which precluded any large 
expenditure of money by the Public Health Service. 

The coc^peration secured is evidence of the public spirited atti- 
tude of the officials and their willingness to assist in such a work, 
even at considerable personal sacrifice. The demonstration that 
municipal, State, and Federal officers can work harmoniously is in 
itself an object lesson of value, showing what may be accomplished 
by such cooperation at a very low cost. 

Obviously, the most important part of the river from the stand- 
point of sewage pollution was that portion from Sioux City to its 
mouth, and it was decided to confine these first studies to this part 
of the watershed. 

It should be here observed that all the investigative work under- 
taken by the United States Public Health Service is in the form of 
sanitary sur\^eys and never in the line of single water analysis. The 
single water analysis as has been the custom in the past has been 
found to be unreliable and untrustworthy, hence a careful study 
of the plans herein followed will be not only instructive but inter- 
esting. 

The cooperative plan outlined for the study of the pollution of 
the Missouri River was as follows : First, a sanitary survey of tne 
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important cities and towns on the river; second, examinations of 
samples of the water of the river taken daily for a period of at least 
two months, the sampling points to be fixed above and below the 
principal sources of pollution and in the mouths of tributaries. In 
order that the results might have comparative value it was deemed 
wise to have the examinations made simultaneously over the entire 
area. The advisability of a long series was appreciated, but there 
were insuperable difficulties in the way of securing examinations 
for a longer period than two months. Inasmuch as a year's daily 
examinations were not feasible the months of June and July were 
selected. These months have certain advantages in the Missouri 
Valley, including a period of very high water with probably the 
maximum pollution, as evidenced by bacterial counts. 

The following is a list of the laboratories, the names of the offi- 
cials extending the courtesies of these laboratories, the names of 
the bacteriologists who did the work, and the points from which 
samples were taken : 



Name of Laboratory 



Sampling point 



Officials extending the 
courtesy 



Bacteriologist 



Bacteriological labora- 
tory, Iowa State 
Board of Health, Iowa 
City, Iowa. 

Laboratory of Omaha 
city department of 
health. 

University of Nebraska 
depart;ment of bacte 
riology. 



Laboratory of city of 
St. Joseph. 



Water and sewage lab- 
oratory. State board 
of health. University 
of Kansas. Lawrence, 
Kansas. 



Laboratory department 
of health, city of 
Kansas Oity, Mo. 



Bacteriological labora-, 
tory, Missouri State 
Board of Health. 



(1) Missouri River, Sioux 
City, Iowa, below city 
sewers. 



(2) Missouri River above 
city's sewers; (3) Mis 
souri River below city's 
sewers. 

(4) Missouri River at 
Plattsmouth: (r))Platte 
River at Plattsmouth 



(6) Missouri River above 
citv; (7) Missouri River 
below city; (8) Missouri 
River below packing 
plants. 

(9) Atchison, above city: 
(10) Atchison, below 
city ; (11) Leavenworth . 
above city; (12) Leav- 
enworth, below* city; 
(13) Kansas River at 
Lawrence; (14) Kansas 
River at Bonner Springs; 
(15) Kansas River at 
Kansas City. 

(16) Kansas River at Kan- 
sas City; (17) Missouri 
River above mouth of 
Kansas River; (18) Mis- 
souri River below Kan- 
sas City sewers; (19) 
Missouri River at Inde- 
pendence, Mo . 

(20) Missouri River at 
Jefferson City, Mo. 



Dr. G. H. Sumner, sec-, 
retary State board ofi 
health; Prof. Henry 
Albert, director of lab- 
oratory. ! 

Dr. Ralph W. Connell,' 
commissioner of health. i 



Dr. E. Arthur Carr. see 
retary Nebraska Statf 
Board of Health; Prof 
H. H. Waite, Univer 
sity of Nebraska. 

Col. J. A. Corby, pres 
ident board of health. 



Dr. S. J, Crumbine, sec 
retary State board of 
health. 



Dr. W. S. Wheeler, com- 
missioner of health; 
Dr. H. Delamater, as- 
sistant commissioner of 
health. 



Dr. Ernest P. Robinson. 
President State board 
of health; Dr. Prank 
B. Hiller, sec'y State 
board of health. 



Professor Albert 



Dr. Millard Langfeld. 



Professor Waite; Mr. 
John J. Putnam. 



Dr. E. A. Logan. 



Professor Sherwood: 
Professor Young; 
Miss Greenfield. 



Dr. J. R. Vanatta. 



Dr. Murray O. Stone 
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In the collection and shipping of samples other public-spirited 
individuals assisted very greatly. Each laboratory received and 
examined daily samples from one or more sampling points. 

Dr. Delamater furnished the containers and supervised the col- 
lection of samples at Kansas City, Mo. The State Board of Health 
of Kansas furnished containers for the collection of samples at 
Lawrence, Bonner Springs, Kansas City, Kans., Leavenworth and 
Atchison, and the collection and shipment of samples were super- 
vised by the local officials. The interest and cooperation, involv- 
ing personal sacrifice, evidenced by Dr. McKee, of Leavenworth, 
Kans., and Dr. F. L. Cook, of Independence, Mo., were especially 
noteworthy. Dr. Murray C. Stone collected the samples at Jeffer- 
son City, Mo. The collection of samples at St. Joseph, Mo., was 
made possible through the hearty cooperation of Col. J. A. Corby, 
president of the board of health. Dr. E. Arthur Carr, secretary 
State Board of Health of Nebraska, arranged for collection, ship- 
ment and examination of two samples daily from Plattsmouth. 

Dr. Kalph W. Council, commissioner of health, Omaha, Neb., 
took a personal interest in the work and secured the collection and 
examination of two samples daily at Omaha. The Iowa State Board 
of Health agreed to examine one sample daily from. Sioux City, and 
Dr. E. W. Mcis, of Sioux City, supervised the collection and ship- 
ment of the sample. 

The examination of samples was made in the laboratories listed 
above, and the government official. Dr. Allan J. McLaughlin, of the 
United States Public Health Service, who had charge of the work 
says that he feels indebted, not officially but personally, to the bac- 
teriologists who gave their time to this work and w^hose only com- 
pensation was the assurance that they were doing something for 
the general welfare of the people. 

In order to secure uniformity of procedure, simple rules were 
agreed upon and followed by the various workers. The samples 
were packed in ice for shipment, and although in some instances 
this was unnecessary, it was deemed best to make no exception, 
even if the time of transit from sampling point to laboratory was 
short. 

It was decided to have the examinations cover total bacterial 
counts and quantitative B. coli estimations; the total bacterial 
counts to be made on agar plates grown at 37° C. ; the B. coli 
tests to be made as foUow^s: 
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Each sample was planted in lactose bouillon fermentation tubes, 
using dilutions of 10 c. c, 1 c. c, 0.1 c. c, 0.01 c. c, 0.001 c. c, 
etc., in order to secure a + and — in each set of four or five 
dilutions. The fermentation tubes were incubated 48 hours at 
37° C. The B. coli tests were not carried beyond the isolation of 
typical B. coli colonies on litmus lactose agar plates. The amount 
of gas was not considered, but all tubes showing gas were plated 
and the combination of gas + the typical B. coli colony on litmus 
lactose agar was recorded as positive for B, coli. The observa- 
tions of Frost^ and other workers show that the index of error 
in such a calculation is not great, and that probably more than 
95 per cent of such colonies are sewage bacteria of the Colon 
type. 

The use of agar instead of gelatin, of litmus lactose agar 
plates instead of Endo's medium, and lactose bouillon instead 
of lactose bile was determined by considerations of expediency 
and not because these media were considered superior. In a co- 
operative work of this character, it was essential to select the 
methods which imposed the least possible additional work and 
which workers would carry out most uniformly. 

The results of the laboratory work were collected from the 
workers by Past Asst. Surg. John S. Boggess,^ and the inter- 
pretation of these results made in Washington. The total bac- 
terial counts were averaged by months, and the B, coli content 
was estimated according to the method of Phelps.^ This method is 
simple, and, for comparative purposes on the same stream, is suf- 
ficiently accurate when a large number of examinations are made. 
It gives by this method, in the monthly averages, and index of 
the relative amount of pollution at various points in the river. 

THE DRAINAGE AREA OF THE LOWER MISSOURI— PRINCIPAL 
SOURCES OF POLLUTION. 

The drainage area tributary to the lower Missouri river in- 
cludes practically the entire state of Nebraska, the western third 
of Iowa, the northern half of Kansas, and a large part of the 
state of Missouri. 

In a study of pollution of the lower Missouri river certain 

iFrost, W. H.; HyrlenJo Lab. Bull. No. 78, U. S. Public Health Service, p. 117. 

spast Asst. Surg. Boggess also arranged for collection and examination of the 
samples at Sioux City and of the two samples at Plattsmouth. The writer wishes to 
express his indebtedness to Dr. Boggess for his assistance. 

•Phelps, Earl B.: A method for calculating the number of B. coll from the results 
of dilution tests. Reports and papers of the American PubUc Health Association, vol. 
33. 1907. pt. r. PD. 9-lS. 
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facts are prominent as having an important bearing on the sub- 
ject. First, the character of the rural districts is such that con- 
siderable animal pollution is certain to reach the streams; sec- 
ond, the population per square mile is not excessive, and in 
many of the rural districts is decreasing; third, very significant 
pollution comes from the large cities, and the population of these 
cities is increasing. 





State. 


Persons 

to square 

mile 


Rural 

population 

per square 

mUe 


Decennial per cent In- 
crease of population. 
1900-1910. 




Urban 


Rural 


Nebraska _.__ 

Iowa 

Kansas 

Missouri 


ii::i:::::::::.':."::":~:::::".n 


15.5 
40.0 
20.7 
47.9 


11.5 
27.8 
14.6 
27.6 


18.7 
19.9 
89.0 
22.3 


+9.6 
-7.2 
+7.8 
-8.5 



The rural population in Iowa and Missouri has reached beyond 
27 persons to the square mile and is now decreasing. The rural 
population in Kansas and Nebraska is only 14.6 and 11.5 respec- 
tively; hence, the slight increase in rural population is to be ex- 
pected. It may be accepted, judging by the experience of older 
States, that the rural population per square mile will not exceed 
30, certainly not for many years. 

The large rural population with the 
\rj r^^ I great number of 'domestic animals is suf- 

/ j ( r^\ ficient to contribute to the streams drain- 

ing this area a considerable degree of. pol- 
lution, especially when heavy rains and 
thaws wash the surface pollution into the 
streams. 

This rural pollution may be accepted as 
inevitable. On the other hand, the pollu- 
tion of the streams from urban sources is 
very great, is constantly increasing, is sus- 
ceptible of control, and should be very 
carefully controlled. 

In addition to the pollution of the Mis- 
souri river by rural communities, there is 
a certain amount of pollution from tribu- 
Map 2.— Missouri River drainage ^^^^ streams receiving sewage from cities 

area in Iowa showing sewered X/%i. 

towns. or towns of less than 5,000 population. It 

these towns are situated at considerable distance from the main 
river, they may be considered in the same category as rural pol- 
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lution, because of the effect of stream flow on the small amount 
of sewage contributed. Besides the rural pollution and distant 
pollution from these small cities, there remains to be considered 
the most important class of contributors to the pollution of the 
Missouri, viz, the large cities. Some of these cities are growing 
rapidly, and in addition to the sewage, have packing plants which 
discharge large quantities of wastes into the Kansas and Missouri 
rivers. 

Map No. 2 shows the urban population in Iowa which is tribu- 
tary to the Missouri river above Kansas City. The distances from 
the Missouri river and populations are as follows: 



City, town or village 


Popula- 
tion. 1910 


Approxi- 
mate dis- 
tance from 
Missouri 
River 


City, town or village 


Popula- 
tion, 1910 


Approxi- 
mate dis- 
tance from 
Missouri 
River 


Le Mars 


4,157 
4,884 
2,941 
3,006 
47,828 
29,292 
3,133 


Miles 

25 

75 

55 

125 


Missouri Valley 

Atlantic 

Glenwood 


3,187 
4,560 
4,052 
4,830 
3,832 
4,976 


Miles 

20 


Cherokee 


90 


Sheldon __ __ 


15 


Spencer 


Red Oak „ — 


00 


Sioux City 

Council Bluffs 


Clarinda 


• eo 




Shenandoah '_ 


60 


Denison 


50 





On the Nebraska side of the Missouri there is practically no ur- 
ban pollution between Sioux City and Omaha. The Platte river 
drains a very large territory, but its urban population is small, 
and considerable distances intervene between these cities and the 
Missouri river. 

These two maps Nos. 1 and 2 and the other information con- 
nected with them have been taken from the United States Govern- 
ment Reports and are, therefore, very reliable. 

A careful examination of the foregoing will illustrate what is 
actually taking place all over Iowa as regards the pollution of our 
streams. In view of all the facts and circumstances which have 
been herein related, it should be noted that the sewage of small 
urban communities of less than 5,000 population cannot have a 
marked effect upon the character of the Missouri river water for 
more than a few miles beyond the sewer outlets, but this gives us 
no assurance that we should continue to pollute our streams in- 
definitely without beginning now to treat all sewage before it is 
allowed to go into our streams. Notwithstanding the above state- 
ment, yet at Jefferson City, 240 miles below Kansas City and 54 
miles below Boonville (which has less than 3,000 people tributary 
to. sewers) , a B. coli content of from 150 to 300 per cubic centi- 
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meter was found. The most logical explanation, and an inference 
which is unavoidable, is that the high B. coli count in Missouri 
river water is due largely to the washings from the rather populous 
watershed. ^* Populous'' is used here to indicate not only human 
beings per square mile but also cattle and hogs. Independent of 
city sewage, the tributary streams and the Missouri itself receive 
in flood times the washings of manured fields, grazing lands, and 
hog farms, as well as the washed-out contents of privy vaults^ cess- 
pools, and small sewerage systems. The latter mentioned are those 
to be feared, for from these we may expect to contract typhoid 
fever, cholera, dysentery arid bow^el diseases. 

We will give in the following, two sanitary surveys of two of 
Iowa's very important cities, and it should he known that the Iowa 
State Board of Health noio Relieves that the analyzing of water 
alone and occasionally, say tivo or three times a year, is of very 
little value, for the surrowndings should he examined and if the 
water is liahle to hecome infected, then it should he filtered and 
treated m order to he sure all the time that all disease-producing 
gei^ms shall have heen destroyed hefore the water is used for 
drinking and culinary purposes. The two cities selected are Sioux 
City and Council Bluffs. 

SIOUX CITY, IOWA. 

Sioux City, Iowa, grew from a smaU city of 7,366 in 1880 to 37,806 in 
1890. It suffered a loss in the next decade, registering 33,111 inhabitants 
in 1900. During the past decade the city has had a substantial growth, 
and in 1910 had a population of 47,828. The importance of Sioux City as 
a center in interstate traffic may be expected to increase. There will also 
be an increase in the amount of pollution which it contributes to the Mis- 
rouri river. 

SEWERAGE SYSTEM. 

The sewage of Sioux City is dicharged into the Missouri river by four 
principal outlets at the foot of the following streets: Water street, Ne- 
braska street, Virginia street, and Court street. 

The largest discharge is at Court street, and this amounts to about 
40 per cent of the total sewage discharged directly into the Missouri. The 
Moyd river receives sewage from three outlets of the city sewerage system 
and also the sewage and wastes from the stockyards. The Floyd river 
discharges into the Missouri at the foot of Clark street, about four blocks 
below the Court street sewer. Sioux City is a well-sewered city, but there 
are more than 1,000 privies in use. 
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WATER SUPPLY. 

The public water supply of Sioux City is from deep wells and its 
security from pollution is conceded. However, it is one thing to have a 
safe water supply and quite another to have all the people use it. As in 
other rapidly growing towns, there are. about 1,000 shallow wells which 
must be regarded as questionable sources of supply. 

TYPHOID FEVER IN SIOUX CITY. 

Following are the number of deaths from typhoid fever occurring in 
Sioux City as shown by the death certificates on file at the ofllce of the 
secretary State Board of Health. 



1905 



1906 



1907 



1900 



1909 



1910 



1911 



Total 

by 
months 



January 

February 

March 

April 

May .-. 

June 

July 

August 

September 

October 

November 
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The rate was comparatively low in 1901, 1903, 1904, 1905, 1906, and 
1907. It was excessive in 1900, 1902, 1908-9, and 1910. In 1911 the death 

rate fell to 20 per 100,000. Monthly 

Stoujr CiTr I owa coMawcp w.r^i Hotrnt mmx statlstlcs wcre uot available before 

1905. The high rates for 1908 and 
1909 were due to an excess in De- 
cember, January, and May, 1908; 
December, January, February, and 
March, 1909. In 1910 the excess 
was not in the winter and spring 
months; 1911, with a low rate, pre- 
sents a typhoid curve resembling 
that of cities with safe water sup- 
plies. 

If water plays any part in ty- 
phoid transmission in Sioux City, 
as suggested by the seasonal pre/ 
alence in 1908 and 1909, it is prob- 
ably water from private wells or 
other questionable sources. With its excellent public water supply and 
the elimination of privies and shallow wells, Sioux City should effect a 
marked reduction in typhoid fever rates. 

Chart 1 shows typhoid fever rates in Sioux City since 1900, compared 
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Chart 1. 
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with Holyoke, Mass. The Sioux City rates since 1901 are consistently 
higher than those of Holyoke. The public water supply of both cities is 
conceded to be safe. Only an intensive study of local conditions can show 
definitely what factors are responsible for the higher rate in Sioux City. 
There is no reason why Sioux City should not discover and correct these 
defects and bring the typhoid fever death rate down to 10 per 100,000 
or less. 

COUNCIL BLUFFS, IOWA. 

Council Bluffs has had a steady though not rapid growth since 1880. 
The population in 1910 was 29,292. 

SEWERAGE SYSTEM. 

The existing sewerage system of Council Bluffs is not extended over 
the entire city. A large part of the eastern portion of the city is sewered 
and this system discharges into Indian Creek at Nineteenth avenue. 
Indian Creek discharges into the Missouri River about two miles below 
the Union Pacific Railroad bridge. The western half of the city is largely 
unsewered. The country is flat and there is probably not sufficient grade 
to carry sewage to the Missouri, and pumping may be necessary. The 
city ofiftcials are now working on this problem. There are thousands of 
privies in use at present, and these cannot be eliminated until the sewer- 
age problem is solved. 

WATERWORKS. 

The public water supply is derived from the Missouri River. The 
water is subjected to short storage and treated with alum. In May, 1910, 
the use of hypochlorite was begun and is still being used. The public 
water supply does not reach all the people, and it is estimated that there 
are over 2,000 shallow wells in Council Bluffs. 

TYPHOID FEVER. 

Statistics of typhoid fever deaths in Council Bluffs are available since 
1905. The typhoid fever death rate was excessive in 1909 and 1910, and 
in 1907 was above 20 per 100,000. In the other years the rate was low. 

The high rates from 1907 to 1909 and 1910 were due to an increase of 
deaths in the winter and spring months. 

Deaths per 100,000, typhoid fever. 
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Deaths, typhoid fever, hy months, 1905 to 1911. 
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Chart No. 2 shows the difference between the typhoid curve for the 
years with low rates compared with the curve for the years with high 
rates. The former (solid line) has a very low rate for the winter and 

spring months, and the latter 
(dotted line) has a low rate in 
summer and autumn and very 
high rates in December, Janu- 
ary, February, March, and April. 
The curve for the years with 
high typhoid rates is very sug- 
gestive of water-borne infection. 
After the outbreak in the winter 
of 1910, hypochlorite treatment 
of the water supply was begun. 
Since that time (April, 1910, to 
December, 1911) the typhoid 
rate has been very low, in 1911 
being only 13 per 100,000. Water- 
borne typhoid in cities of this 
type is not entirely due to the 
public supply. It may be largely due to contaminated wells. There are 
over 2,000 of these shallow wells in Council Bluffs, and these, together 
with the thousands of privies, must be considered a great menace to the 
public health. 

The treatment of the water supply with hypochlorite was a step in the 
right direction, and its continuance, and the gradual elimination of the 
shallow wells and privies will do much to insure low rates for typhoid 
fever in the future. 

CONSIDERATIONS. 
The shallow wells, privies and cesspools in the cities and towns 
are all a menace to the health of the people, and a single water 
analysis is of no value in comparison to a sanitary survey which 
will discover all the sources of diseases and will recommend the 
removal of all the causes which are promoting the preventable 
diseases and are producing the untimely deaths. 
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We have been studying the government reports and we find 
that which has been taking place in the Missouri river has been 
taking place in nearly all of the Iowa streams. There has been 
an undue prevalence of typhoid fever for years in every city 
taking its water supply from the Missouri river except St. Joseph, 
and St. Joseph had high rates in 1910 and 1911. The consistently 
high rates in winter and spring, year after year, indicate that the 
greatest factor in these high rates was the sewage-polluted Mis- 
souri river water, imperfectly purified. This is what is happening 
all over the country and sanitary surveys should be made in all 
communities and proper recommendations made as regards the 
purification of all water for drinking and culinary purposes. 

Previous to 1910 the older systems of purification were ineffec- 
tive in times of great turbidity or of high bacterial content. Sedi- 
mentation without the use of a coagulant is not sufficient to purify 
the Missouri river water in time of gross pollution, hence a careful 
sanitary survey will indicate what plans are to be followed in the 
cases of all water purification, a necessity in order to prevent 
typhoid fever. A single water analysis may mislead in such a 
manner as to deceive the people and bring on an epidemic of 
typhoid fever w^hich might have been avoided if a sanitary survey 
had been properly made and the proper recommendations made 
and followed. 

Purification processes depending upon sedimentation are more 
effective in times of great turbidity, but this higher percentage of 
purification is nullified by the high initial bacterial content of the 
untreated water, for untreated w^ater is always suspicious when 
taken from polluted streams. 

The united opinions of all sanitary engineers are that all streams 
in many instances have become open sewers. Take for example 
as has been stated the Missouri river. Sewage pollution of the 
lower Missouri river is general from Sioux City to its mouth, 
while it is greater in the vicinity of cities and packing plants. It 
is also marked at points on the river far removed from cities. At 
such points, after many miles of stream flow from the nearest 
urban sources (54 miles at Jefferson City or 23 miles at Quindaro) 
the B. coli content is still as high as 150 to 300 per cubic centi- 
meter during certain months. This necessitates a high degree of 
purification in order to make Missouri river water safe to use for 
drinking and culinary purposes. 

The best filter plants have not been able at times to overcome the 
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pollution of the Missouri, often for lack of sufficient sedimentation, 
but principally because of the lack of hypochlorite as a final proc- 
ess. The bacterial count and the B. coli content per cubic centi- 
meter are at times so high in the Missouri river that with a filter 
efficiency of 98 per cent removed, a dangerous effluent remains. 
This would naturally lead us to treat the sewage before allowing 
it .to enter the streams, then follow this with sedimentation, filtra- 
tion and treatment in order to prevent typhoid fever. 

REMEDIES IN PREVENTION. 

The great primary requisite to reduce the excessive prevalence of 
typhoid fever in all places is to secure for all communities safe 
water supplies. 

Good results in Omaha, Council Bluffs, St. Joseph, Leavenworth, 
and Kansas City, Mo., seem to have been produced by the addition 
of hypochlorite of lime as a finishing process to the existing puri- 
fication plants. It is a question whether better results than those 
reported by Omaha and Kansas City, Mo., could be obtained by 
other methods. With a water of the character of Missouri river 
water, it is probable that the ideal is not reached by sedimenta- 
tion and chemical treatment alcne. Filtration would be an addi- 
tional safeguard, and the increased cost could be further justified 
upon the improvement in the physical character of* the water. It 
must not be forgotten, however, in this connection that all muni- 
cipalities need an aggressive campaign to eliminate the shallow 
well and the insanitary privy. 

We have used the above named cities as examples, for good re- 
sults have been obtained in them by sedimentation and treatment 
alone, but it must be remembered that filtration may follow the 
sedimentation, then the addition of the hypochlorite. In addition 
to these the sewage may be treated before allowing it^to enter the 
stream. Some pollution of streams in a populous area is inevitable. 
Even with the most elaborate methods of sewage treatment which 
are economically possible, pollution will occur in times of flood 
after rains and thaws and from persons navigating the stream. 
Sewage treatment, as a matter of fact, has been initiated usually 
to prevent nuisance. It is very effective for this purpose by oxi- 
dizing the putrescible material or by the nitrification process due 
to anaerobes in septic compartments. The effluent, however, while 
it is more stable and less likely to produce nuisance, has still a 
very high bacterial content. So that sewage treatment is not a 
siibstitnte for water purification. 



Digitized by VjOOQ IC 



IOWA STATE BOARD OF HEAX^TH 69 

There has been much discussion in the past relative to the use 
of streams for the disposal of sewage. The use of streams for the 
disposal of sewage is an economic resource and may often be em- 
ployed without detriment to others; hence, its absolute prohibi- 
tion would be unjustifiable. Such use of streams is sound in 
principle and safe in practice when proper restrictive control is 
exercised. This latter expression is the one which should be care- 
fully considered by all boards of health. 

It must be understood that there are other ways of polluting 
streams aside from those where sewage is permitted to enter. Al- 
though prevention of all pollution is impossible, the control of 
pollution is feasible and necessary. The discharge of sewage by 
cities and towns should be under control, and disposal by dilution 
should be permitted, for economic reasons, up to the limit of per- 
missible pollution, for the reason that there must be some way of 
aerating these forsaken substances which are in the form of sew- 
age. 

The question arises, what is permissible pollution? The per- 
missible limit of pollution of a waterway can be fixed only after a 
careful study of the waterway, the uses which must be made of 
it and to which it is best adapted. This can be brought about in 
no other way than through sanitary surveys. The permissible 
limit of pollution, allowing a reasonable use of the stream for the 
purposes for which it is best adapted, must be fixed for each lo- 
cality by the formulation of official standards for the waterway 
at that particular point. Such official standards should be made 
for each problem independently and separately, it being manifest- 
ly impossible to fix general standards of raw water to cover all 
cases without gross injustice. The acceptance of these basic facts 
will tend to prevent unjustifiable generalization in a problem in 
which each locality is a law unto itself. By allowing a reasonable 
use of state and interstate waters for the reception of sewage or 
sewage effluents, subject to such restrictions coupled with water 
purification as will amply protect the public health, the more in- 
tensive process of sewage purification may in many cases be 
avoided or limited. It should be understood that when sedimenta- 
tion, filtration and treatment take place, the ordinary processes of 
prevention are being employed. A city may thus be saved a very 
great expense which could only be justified on sentimental and not 
on practical grounds, for purification processes for water which is 



Digitized by VjOOQ IC 



60 SEVENTEENTH BIENNIAL REPORT OF THE 

to be used for drinking and culinary purposes, should always be 
considered as practical and sanitary. 

It is folly to undertake to do that which is impossible, and to 
attempt the impossible is not only to court certain failure, but, 
further, such attempts make difficult later efforts of a more con- 
servative and practical nature, and it is for this reason that we 
again insist on sanitaiy surveys being made for the sole purpose of 
determining the needs in each community relative to purification 
of all water supplies, and the single water analysis or a number of 
water analysis cannot furnish the recommendations which are 
needed, for these things are only incidental in the great work of 
testing out purification plants and methods. 

We again refer to the Missouri river, because a sanitary survey 
has been made of this great stream. The Missouri river at points 
farthest removed from the greatest sources of sewage pollution 
furnishes a raw water for drinking purposes which not only is un- 
fit for drinking without treatment, but which requires very 
thorough treatment to render it safe. Communities owning and 
controlling their own water supplies should begin to take into con- 
sideration the processes for purification. 

Sewage treatment is often an aid and sometimes a necessity in 
improving the quality of a grossly polluted water which is used 
as a source of water supply. Taking for example the Missouri 
river again, we say there is no doubt that there are points on the 
Missouri river where the pollution is excessive. The preliminary 
survey which was made shows that some of these points have 
probably exceeded even a liberal construction of the phrase *' per- 
missible pollution.'' It is impossible to generalize with justice and 
a further intensive survey at such points in polluted streams is 
necessary to determine if treatment is necessary and what degree 
of purification should be exacted in fairness to all concerned. 

Again, we wish to refer to Missouri river for we know more 
about this river at the present time than any other. The condi- 
tion of the Missouri river has reached the point where immediate 
control of pollution is necessary to prevent further impairment of 
the stream as an interstate source of water supply. Probably re- 
striction of the present pollution would be unnecessary except at 
certain points, but further increase of this pollution should b$ 
carefully passed upon and permission granted only after most 
careful consideration. If the pollution increases beyond present 
conditions, too great a strain and responsibility will be placed upon 
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the water purification plants, and other means of prevention must 
be adopted in order to aid the purification processes which are in 
operation. 

Even now the pollution is such that at certain points it would 
be an unfair adjustment of the balance between sewage treatment 
and water purification to expect any water-purification plant to 
care for such a raw water. Luckily it has not been necessary thus 
far to place waterworks intakes near such points. 

It has been shown by recent examinations that the pollution 
found in the Missouri river is sufficiently gross to require atten- 
tion, and many of the streams of Iowa are in the same condition. 
Before the introduction of ^'hypochlorite" as a finishing process 
or adjuvant to other methods of water purification, one would 
have said unquestionably that the raw water in the Missouri river 
was polluted to such an extent that its purification imposed an 
excessive responsibility and undue cost upon purification plants, 
and therefore this pollution should be greatly reduced. 

These recent processes of purification have become very im- 
portant. A filter plant or a purification plant of any kind un- 
aided by ** hypochlorite" is considered to be working satisfactorily 
if the percentage removal of bacteria is as high as 99 per cent. 
Yet such efficiency applied to Missouri river water with counts of 
50,000 or 1000,000 leave a very dangerous effluent with bacterial 
counts of 500 to 1,000 per cubic centimeter. It must be conceded 
then that the '^hypochlorite" in this instance would be almost 
if not quite essential, in fact, it would be best to use the ''hypo- 
chlorite" at all times where such pollution is taking place or is 
liable to take place. 

The United States government sa3^s that the introduction of 
''hypochlorite" has modified its views somewhat .in regard to the 
load upon a purification plant which could be cared for economic- 
ally. By the addition of "hypochlorite" to a clarified effluent, 
which counts of 500 or higher, a result bacteriologically satisfac- 
tory is obtained at low cost, as has been shown at Omaha, Kan- 
sas City, Mo., and other places. The writer for the government 
gives an opinion, however, that the pollution of raw water used 
as a source for water-purification plants, should be reduced to the 
minimum consistent with the finances of the communities involved 
even where the purification plant plus the "hypochlorite" seems 
to be able to overcome the high bacterial counts and other indices 
of pollution in the raw water. This would mean that the raw 
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water should be in as good condition as possible • before entering 
the purification plants, then should be followed by the ''hypo- 
chlorite*' treatment. 

The rather high degree of rural pollution — that is, washings of 
the drainage area in times of flood, thaws, and heavy rains — ^is un- 
avoidable, but the heavy unrestrained pollution of many cities and 
towns on tributary streams is corrigible at least to some extent 
under state laws and such improvement should be effected. The 
State Board of Health contemplates the introduction of a bill 
into the coming legislature relative^ to the care of all Iowa streamy 
and the purification of all water taken from questionable sources. 
The urban pollution and pollution from packing plants is a very 
great factor in the pollution of the Missouri river, as well as all 
or nearly all the inland rivers of the various states, and this unre- 
strained discharge of raw sewage and wastes into the state streams 
and into the great interstate waterways should be checked and 
placed under most careful control. 

In discussing the problem of pollution of waterways, many wide- 
ly diverse opinions are expressed. There are those on the one 
hand who speak of absolute prevention of pollution as though it 
were feasible to effect, while the opposite view is held by some, that 
th6 streams should receive the unrestricted discharge of sewage 
from urban communities. Between these two extremes lies the 
logical position held by students of the problem whose professional 
training and experience compels attention. The Iowa State Board 
of Health has been severely criticised because it could not prevent 
the discharge of raw sewage into the streams of Iowa. Such 
conditions have been allowed in Iowa for years, and while the 
State Board of Health desires to do its full duty, yet there must 
be additional legislation, and means furnished by the legislature 
before advanced work can be properly begun. 

We have said that there is a condition between the two extremes 
mentioned above. This position is held by sanitarians and sani- 
tary engineers in general, and consists in control of pollution, 
using the streams wherever possible without detriment to the pub- 
lic health. 

The pollution of rivers, streams and lakes within a state may be 
controlled by state laws. The problem of the control of great in- 
terstate and international lakes and rivers is not so simple, for the 
reason that these great waterways receive sewage from the state 
streams and are used as commercial waterways. They must be 
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considered as a complete entity, and not piecemeal. The same 
laws or restrictions should apply to the Missouri river whether it 
be that part which separates Iowa and Nebraska, or that which 
separates Kansas and Missouri. The problem of pollution of in- 
terstate and international waters is so broad and affects so many 
interests that it necessitates for its equitable and efficient handling 
a central directing authority independent of local influences of 
prejudices. This central authority, must also have the power to 
deal with foreign countries and adjust international differences. It 
is difficult to secure uniformity of law in the various states, and 
uniformity of procedure under such law is almost too much to be 
expected. To treat the problem of pollution on these great inter- 
state or international waterways with justice and equity to all con- 
cerned, there is a necessity for federal control. 

Finally, this control should include provisions that persons, cor- 
porations, or municipalities now habitually polluting an interstate 
waterway should be required to file within a specified period plans 
in duplicate showing the manner and extent of pollution. They 
should be required to secure a permit from the Federal authority 
for any extension of existing sewer or waste outlet or systems be- 
fore commencing construction. The Federal requirements should 
be the minimum necessary for the prevention of the spread of 
disease in interstate traffic, leaving to the various states the right 
to exact more rigid requirements from municipalities within their 
own borders consistent with their own state laws. In other words 
there should be perfect harmony between the Federal govmment 
and all state governments relative to the prevention of the pollution 
of streams and interstate waterways. 

WATER SUPPLIES. 

Immediate sources of water supply comprise: (1) Stored rain; 

(2) surface-waters, including rivers, lakes and gathering basins: 

(3) ground- waters, including wells, filter galleries and springs. 
We cannot take up in detail all of these topics, but will give a 

few illustrations which may indicate some of the things that we 
should know. We have discussed somewhat at length all of the 
things that relate to water supplies, except ground-waters. In 
general, unpolluted ground-water of not excessive hardness is 
preferable to surface-water, on account of the greater exposure 
of the latter to the many risks of pollution; but it should be 
borne in mind that all sources of supply, both surface and ground- 
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waters, may, under one condition or another, be subject to pollut- 
ing influences, and that the conditions prevailing in one locality 
are likely to be quite different from those in another. 

Ground-water is obtained from springs, or by sinking wells, or 
by constructing filter galleries. 

Springs are merely local outcroppings of the water-table, and 
are very subject to variations in the volume of outflow. The popu- 
lar mind endows springs with a remarkable and unvarying degree 
of purity, but they share with other waters the likelihood of be- 
coming polluted. The possibility of contamination after and even 
at the point of issuance from the ground is too often overlooked, 
and more especially at this particular point would we call atten- 
tion to the pollution of the spring or springs at Cedar Falls, where 
this water supply 'became polluted to the extent that a very serious 
typhoid fever epidemic ensued. 

Springs are common to some localities and rare in others of 
similar contour, their presence or absence being determined by 
conditions not of the surface, but of the geological formations be- 
low. In Figs. 3 and 4 are shown in profile two depressions having 
the same contour, but with very different arrangement of the un- 
derlying strata. In Fig. 3 the formation favors the outcropping of 
springs ; in Fig. 4 the opposite is the case. 

Fig. 3. 




Fig. 4, 




Wells may be classed as dug, driven, and bored. Sometimes they 
are divided also into deep and shallow; but these terms as a basis 
of classification are of doubtful utility, since there can be no gen- 
eral agreement as to the line of division between them, and be- 
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cause of the absence of any necessarily distinctive peculiarities in 
the water yielded by ordinary wells of different depths. It is not 
uncommon, to meet with general statements that the water of shal- 
low wells is dangerous to health, and should, therefore, be avoided, 
and that all shallow wells should be condemned and j511ed. As will 
be seen, however, shallow wells are not necessarily dangerous, nor 
are deep ones always safe by reason of mere depth. 

By some writers, the term deep is applied to wells which obtain 
their water from below the first impervious stratum, through and 
beyond which they have been extended; while the term shallow is 
applied to those which draw from what we designate as the ground- 
water; that is, that collected over the stratum above mentioned, 
regardless of the depth at which it lies. With these meanings, it 
follows that a shallow well may extend farther downward than an- 
other classed as deep. 

The ordinary dug well is a hole dug in the soil down as far as is 
necessary to reach water, and lined with brick or stone, or, better, 
with earthenware tubes of large diameter made for the purpose in 
short lengths with beveled edges to secure good joints. All brick 
and stone linings should be well bedded in cement, except near the 
bottom, and should be faced with the same material throughout 
their upper part. The impervious lining is necessary for the pre- 
vention of the entrance of surface washings; but it is very gen- 
erally the case, in some parts of the country at least, that the well 
is lined simply with field-stones, without cement, not for the pur- 
pose of insuring freedom from surface impurities, but to prevent 
the sides from caving in. With a proper lining, no surface-water 
can enter until it has passed through a depth of soil sufficient to 
insure proper filtration and purification. 

A dug well should not be left open, but should be closed com- 
pletely against the entrance of dirt, leaves, and animals, such as 
toads, moles, mice, and rats. The cover .should be supported on a 
well-set curb, and be sufficiently tight to prevent the return of wa- 
ter spilled or aUowed to run to waste. A manhole with a trapdoor 
should be provided as a means of inspection and cleaning. 

For bringing the water to the surface, pumps should be used, and 
not buckets worked by windlass or well-sweep. In country dis- 
tricts it is a common practice to employ buckets made from kegs, 
originally used as containers for white lead. It is hardly necessary 
to call attention to the injury which may be caused by the use of 
such vessels. 
5 
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The pump may stand directly in the well or away from it and 
connected therewith by means of a pipe running laterally and 
downward. The latter is the better way, as any water wasted at 
the pump is prevented by location, if by nothing else, from run- 
ning back into the well, and, moreover, the covering: of the well, if 
of wood, is not continually subjected to wetting, which promotes its 
decay. The best form of pump is the simple lifting pump, made of 
iron or of wood, and consisting of an evenly-bored barrel, closed at 
the lower part by a valve opening upward, and a piston contain- 
ing another. The upward stroke of the piston, by producing a 
vacuum, causes the water to pass through the lower valve, and its 
downward stroke forces the water confined in the barrel through 
the upper valve, and then the succeeding strokes lift and discharge 
it continuously. The old-fashioned chain pumps cannot be used 
without more or less chance of exposure to contamination from 
above. 

The action of the wind is very commonly employed as a labor- 
saver for pumping water not only from the well, but upward into 
reservoirs and distributing tanks. For this purpose a variety of 
wind-mills have been put upon the market. In this connection we 
might add that gasoline engines are used in many places for the 
same purpose as are wind-mills. These engines are very efficient 
and not unduly expensive. 

Driven wells, otherwise known as '* Norton's tube wells," ''Amer- 
ican," and ''Abyssinian" wells, are made by driving iron tubes of 
a diameter varying from 1^ to 4 inches, according to the needs of 
individual cases, into the ground until water is reached. The first 
length driven in is provided with a pointed perforated foot, through 
which the water enters the tube. When this length is driven suffi- 
ciently far, another is screwed on to it and the driving is continued, 
additional lengths being screwed on as necessary. When water is 
reached — and this is ascertained by means of a weighted string let 
down inside the tube from time to time — a pump is applied and 
the water lifted. The first that comes contains sand or fine gravel 
and dirt, and as this is more and more removed from below, a 
pocket is formed which constitutes an underground reservoir. 

Bored wells differ but little from tube wells; in fact, they are 
practically the same except in the method of their making. They 
are drilled or bored through solid rock and other strata, and are 
lined or not with iron pipe, backed with cement according to cir- 
cumstances. Their cost is much greater than that of the ordinary 
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driven or Abyssinian well, since the labor required is much great- 
er. Sometimes it is necessary, after proceeding several hundred 

Fisr. 5. 
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Norton tube well. 

feet with no results, to resort to blasting at the bottom, so as to 
shatter the rock and form waterways to the well. 

It is self-evident that wells of these two kinds last mentioned 
cannot, under ordinary circumstances, become contaminated with 
surface washings. Both forms are used very commonly not only 
for individual, but for public, supplies. In the latter case, they are 
driven in groups, or ''gangs," the size of which varies according to 
the amount of water required. Increase in demand should be met 
by extension of the system rather than by over-forcing, for the lat- 
ter will cause an undue lowering of the water level and tend strong- 
ly to bring water downward from the upper strata at such a rate as 
to preclude the purification which normally is brought about by 
the saprophytic bacteria of the soil. 

In case of an ordinary well, the bottom should be considerably 
t^low the level of the ground-water, so that when this falls, the 
well will not run dry, and also because the farther the withdrawal 
by pumping carries the level of the well below that of the water- 
table, the faster will be the flow toward the well, and the greater 
the supply immediately available. But deepening a well for the 
purpose of increasing the supply sometimes has the very opposite 
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effect, and may even cause it to run practically dry. Suppose, for 
example, the impervious layer is underlaid by a thick stratum of 
coarse gravel, and in the process of deepening the well this stratum 
is entered; instead of an increase in the supply, it then may hap- 
pen that the water flowing into the well finds a ready exit down- 
ward by the force oi. gravity into the interstices of the gravel, and 
the usefulness of the well is terminated. (See Fig. 6.) 

Included under bored wells are those known as Artesian, These 
are bored through impervious strata until a stratum is reached in 
which the water is under hydrostatic pressure, sufficiently strong 

Fig. 6. 



How a well may be spoiled by being deepened. 

to force it to the surface, or at least to a point nearly as high, 
the rise depending upon the height reached by the water-bearing 
stratum in higher land elsewhere. In Fig. 7 is shown a formation 
favorable to the obtaining of water by means of this class of wells. 
The water in the soil above the first layer of clay may be reached 
by sinking wells of the ordinary kinds. Below this is a second sup- 
ply confined between two impervious strata inclining upward. The 
higher this formation extends above the level of the outlet A of a 
well sunk into it at that point, the greater will be the pressure at B 
and the higher the rise of the water. Thus, if it extends upward 
to G, for example, the water will not simply fill the tube, but will 
be thrown some distance into the air. In some cases, although the 
head developed is very considerable, the water does not come to the 
surface, because of the extent of leakage into the upper pervious 
strata of the soil. 
Sometimes the wells are connected with true underground rivers. 
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and sometimes with apparently inexhaustible reservoirs which have 
held the water in storage for ages. Sometimes they derive their 
water from fissures draining away the water of surface rivers and 
lakes, as is proved by the occasional occurrence in the overflow of 
small fish with eyes. 

Artesian wells have been known in China and Egypt from very 
ancient times, and centuries ago they were introduced into the 
province of Artois (Artesium), from which their name is derived. 
They are exceedingly numerous in the western and southwestern 
parts of the United States, where they have produced enormous re- 
sults in converting arid, waste lands into fertile farms. Some of 
them are exceedingly deep, and pass through stratum after stratum 
of different formations before water is reached. 

Since the temperature of the earth increases 1 degree Fahrenheit 
for about 55 feet of depth, it follows that water from these very 

Fig. 7. 



Geological /ormation favorable to the obtaining of water by means of artesian wells. 

deep wells is materially warmer than that from the upper subsoil. 
Distinctly hot water from deep sources is rarely fit for ordinary 
domestic purposes, because of the large amount of mineral mat- 
ters present in solution by reason of the greater solvent power of 
water when hot than when cold. Thus they acquire an abundance 
of salts, which, taken into the body, influence its functions and 
act as medicines. The presence of organic matters is of importance 
on account of their reducing power. The sulphuretted hydrogen 
so common to mineral springs is due to the action of these mat- 
ters on sulphates. 
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Irrespective of the changes wrought by increased temperature, 
the water yielded by this class of wells varies very widely in char- 
acter. It may bear no resemblance whatever to the other waters 
of the same district, nor is there any reason why it should, for the 
conditions at the surface and at points hundreds of feet below are 
quite different. Moreover, one cannot know how far the water has 
traveled from where it originally entered the soil to the point 
where it makes its escape. 

Of waters from four such wells sunk within the limits of the city 
of Boston to depths of from 870 to 2,503 feet, two were extensively 
impregnated with common salt and other mineral matter, one was 
very rich in both vegetable and mineral substances, and the fourth 
was rich in both these and sulphuretted hydrogen. It is question- 
able whether many of these so-called mineral waters which are ad- 
vertised largely as containing medicinal properties are useful or. 
not. 

Drainage Area of Wells. — As to the amount of soil which is 
drained by a well, there can be no general rule. It is commonly as- 
serted that the amount drained may be described as an inverted 
cone, having the bottom of the well as its apex, and a base with a 
radius equal to twice the depth of the well ; but much depends upon 
the nature and configuration of the surrounding soil, and the ex- 
tent to which pumping is carried. If the soil is sandy and open, 
the base will be much larger than if it be clayey and close. If ex- 
tensively pumped, the well will drain a greater area than if the de- 
mands be moderate; in fact, the amount of water removed by 
pumping has a greater influence in determining the drainage area 
than mere depth; but other things being equal, the nature of the 
water-bearing stratum determines the distance to which the measur- 
able influence of pumping is felt. 

Pollution of Wells. — In general, it may be stated that, as be- 
tween wells of different depths, the shallower are more subject to 
pollution than the deeper, because of the fact that the latter have 
the advantage of the greater opportunity for perfect filtration 
through the soil; but both are subject to pollution by unoxidized 
matters which enter the soil below the upper few feet in which the 
nitrifying organisms already referred to are found, as, for instance 
from leaching cesspools and leaking drains. It is a practice only 
too common, even on estates of considerable size, where the excuse 
of limited area cannot obtain, to locate the well and the cesspool 
very near together. To avoid the necessity of having to remove the 
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content of the cesspool as occasion demands when this receptable 
is made water-tight, and to avoid the expense attending this kind 
of construction, the bottom is generally left open, so that the house 
sewage may drain away into the surrounding soil. Connection be- 
tween the cesspool and the well may take considerable time or may 
occur quickly, but, once established, contamination goes on unin- 
terruptedly. Often it happens that the direction of the flow of the 
filth through the soil is wholly away from the well, and contamina- 
tion may never occur ; but this is a point that can never be deter- 
mined in advance. 

It is a common belief that, if the well is located in higher ground 
than the cesspool, there can be no danger of pollution of its water. 
This, however, is a most fallacious proposition, for it is not so much 
the location of the outlet of the well that determines the possibility 
0^ pollution, as the relative position of the cesspool and the point 
where the water enters the well. In Fig. 8 is illustrated the man- 
ner in which the supply yielded to a pump placed at a point con- 
siderably above the location of the cesspool is polluted directly by 
the liquid filth issuing from the latter. Again, the geological forma- 
tion may be such that a cesspool on higher ground than the nearby 
well will have no influence on the purity of the water. Thus, a 
ledge of rock may crop up between them, as shown in Fig. 9, and 
divert the flow of polluting matters away from the well. 

Fig. 8. 







How a well located on high ground may be polluted l)y thd contents of a cesspool lower down. 

In locating wells and cesspools, property owners not infre- 
quently lose sight of the fact that, while they can govern the dis- 
position of the surface of their respective estates, the conditions 
that obtain in the soil below are quite beyond their control. In con- 
sequence, they may attempt to guard against pollution of their own 
water-supplies by their own excretory products, without regarding 
the possibility of contamination by those of their neighbors. 
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The water of newly dug wells is often of such a character as to 
lead to the perhaps false conclusion that it is probably polluted by 

Tig. 9. 




How a cesspool located on high ground may fail to pollute a well lower down. 

sewage. It is generally turbid, and may, on analysis, yield results 
which, in case the analyst has not full information concerning it, 
may seem to warrant a condemnatory report. It may yield figures 
indicating a high content of organic matters, which may disappear 
as the use of the water becomes established. It may even show 
undeniable evidence of the presence of human wastes, for those 
engaged in the digging and the stoning may be more interested in 
the completion of the work than in the perfect purity of the sup- 
ply, and may be disinclined to go up^ to the surface for the pur- 
pose of relieving the calls of nature. On all accounts, therefore, 
it is better to await the results of a later examination, than to con- 
demn and abandon too hastily a supply, which, within a short time, 
may prove to be of exceptional purity. 

Very deep wells may become badly polluted by filth which gains 
access through open channel-ways, as fissures in rock. A good ex- 
ample of this is recorded in the Sanitary hispecior for December, 
1896 : ''A well bored 500 feet into red sandstone drained, through 
fissures, all the shallow wells in the vicinity. These being of no 
use as wells, were then utilized as cesspools, and, draining again 
through the fissures, caused the well to becoiftie so foul that it had 
to be abandoned." Dr. A. C. Houston, in the Bdinborough Medical 
Journal, November, 1894, shows how deepening a well may, in a 
similar manner, cause its ruin. A well of pure water, 114 feet deep, 
was deepened by farther boring to 294 feet, when its yield was then 
found to be impure. At a distance of 800 feet was an old quarry, 
into which drained the sewage of 25 persons. By fissures in the 



Digitized by VjOOQ IC 



IOWA STATE BOARD OF HEALTH 73 

« 

sandstone, this reached the water stratum tapped by the extension 
of the well and thus spoiled the water. 

• On account of the possibility of contamination of shallow wells 
by the entrance of surface washings from above, Koch recommends 
that pipes be placed in position so as to reach the water stratum, 
and that then the wells be filled up, first with stone and coarse 
gravel, and toward the top, for at least six feet, with fine sand. By 
this procedure, the well is converted really into an Abyssinian or 
drive well, and is protected from surface contamination quite as 
well as though it had originally been driven instead of dug. 

Filter Galleries. — A filter gallery is a large underground tun- 
nel sunk parallel to a river or lake and near to it ; it is in reality 
nothing more than a horizontal well. The idea which led to their 
construction was that in this way the river water, percolating out- 
ward from its bed through the soil, would be secured in a filtered 
state, and would accumulate in the underground reservoirs. Al- 
though this method of obtaining water has been attended by most 
excellent results, the fact remains that the water so collected comes 
not from the river, but from the ground on its hither side ; that is 
to say, it is the ground-water intercepted on its way to the river. 
This is what takes place in the filter galleries connected with the 
water-supply of the city of Des Moines. This water is also treated 
by the "hypochlorite'' process in order to eliminate any possible 
chances of conveying water-borne diseases to the inhabitants of the 
Capital City. 

The water of a river does not, except under unusual conditions, 
percolate outward, for the silty matters deposited in its flow clog 
the interstices in the soil of its bed and banks, and act as a valve 
against its egress. The ground-water, flowing to the river, finds 
its way in through the silt, which gives way inward against the 
side of least resistance. Thus the silt yields to ingress, and is a bar 
to egress of water. 

The fact that the flow of ground water is toward rather than 
away from rivers and other large bodies of water is well shown 
by the fact that fresh water is obtainable from wells sunk in close 
proximity to high water mark on the sea coast. Such may be not 
even slightly brackish, although sometimes they are distinctly so 
by backward diffusion of the salts. In the latter case, removal a 
short distance backward obviates the difiiculty. 

That the water derived from a filter gallery is not due to percola- 
tion from the river along which it lies, is further proved by the 
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fact of difference in composition, and especially in hardness. It 
might be said in this connection that the filter galleries connected 
with the water supply of the city of Des Moines come under this 
head. 

CLASSIFICATION OF WATERS FROM THE SANITARY STANDPOINT. 

From the standpoint of wholesomeness, waters may be divided 
into two classes: (1) Those free from sewage contamination; (2) 
those polluted by sewage. 

It is not the intention to enter into a lengthy discussion of these 
two classes of waters, but to more particularly call attention to 
the direct pollution of water supplies by sewage, because of the 
danger of transmission of specific disease and of lowering the 
physiological resistance of the system. This direct pollution means 
the contamination of water by sewage from human beings, and this 
is the thing which we must fear. A river receiving human sewage 
is liable to transmit diseases to persons if the water is used for do- 
mestic purposes. It has been said that direct pollution may be 
productive of no harmful results, provided sufficient time elapses 
between the entrance of the sewage at a given point and the use of 
the water at a distance to permit of the disposal of the noxious 
elements by natural processes. Thus, a volume of sewage entering 
the upper part of a large system of public supply may not reach 
the distributing pipes for several months, during which time its 
dangerous qualities will have disappeared. Notwithstanding this 
fact, however, direct pollution of drinking water should be pre- 
vented by all means available on account of possible risk, and even 
on aesthetic grounds alone. 

Indirect pollution is of far less importance than direct. In in- 
direct pollution the organic matters of the sewage, including bac- 
teria, are filtered through the soil, in which they are held back 
mechanically and more or less completely oxidized before the con- 
taining water reaches its ultimate destination. The direct pollu- 
tion means the turning of sewage directly into a stream of water 
from a sewer without its passing through the soil or being treated 
in any manner whatever before it enters the stream. As to what 
may be called a safe limit of distance from sources of pollution, no 
fixed rule can be given ; each case must be judged according to its 
circumstances. The soil as a whole has enormous capacity for 
purifying water of its contained organic substances and bacteria, 
l;9tb b3^ mechanical retention and by oxidation processes set in ma- 
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tion by the bacteria which inhabit it; but all soils have not this 
power in an equal degree, and the conditions favorable to its exer- 
cise are not always present to the same extent. The soils most 
favorable for perfect filtration and purification are sandy and 
gravelly; in these, the water is exposed in thin layers on the in- 
dividual grains to the air in the interstices. The latter should be 
neither too coarse nor too fine. If too coa-rse, the passage of water 
is too rapid ; if too fine, not sufficient air can be present at the same 
time. The organisms are found only in the upper few feet of 
soil, and it is here also that the contained air is richest in oxygen. 
When the necessary conditions for filtration are present in a given 
soil, the water which percolates through and reaches the ground 
water is quite free from bacteria of any kind, even though the 
surface is contaminated extensively. Where the soil is very open 
and permeable to water or fissured, polluting materials may pass 
through so rapidly that they undergo but slight change on the 
way, while with a not too free soil, through which water passes with 
slowness, purification by bacterial action may be completed within 
a very short distance. Privy vaults and cesspools should be re- 
moved as f ai* as possible from all wells and sources of water supply, 
and all privy vaults and cesspools should be made water-tight in 
order to prevent the soil from becoming polluted thereby contami- 
nating wells and other sources of water supply. 

It is not the purpose here to take up the subject of purification 
of water, but to call attention to the fact that all water should be 
treated if it is suspicious and is liable to transmit disease. The 
methods of purification which should be employed for water should 
embrace : 

1. Chemical treatment. 

2. Boiling and distillation. 

3. Filtration. 

We only call attention to the above without discussing the topics, 
but we will call attention briefly to some of the things that should 
be done in filtration. 

FILTRATION OF PUBLIC SUPPLIES. 

Filtration on a large scale is accomplished by the aid of fine sand 
in filter beds of proper construction, which act both mechanically 
and biologically. The first beds of which we have accurate knowl- 
edge were those constructed by Simpson in London, in the year 
1829, which were intended primarily for the removal of dirt and 
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other suspended matters causing turbidity. The process was re- 
garded at that time as a purely mechanical one, and though in 
course of time this kind of filtering mediunf came into very ex- 
tensive use, it was generally believed that as carried on there was 
no marked chemical change in the water, and that what did occur 
was attributable to oxidation of organic matter by air in the inter- 
stices of the sand. This was, indeed, the veiw held generally up 
to the time when the extensive researches begun by the State 
Board of Health of Massachusetts in the summer of 1887 proved 
the great influence of biological agencies, although it had been 
shown by Meade Bolton, Heraeus, Plagge, Proskauer, and others, 
that filtration removed all but a trifling percentage of micro-or- 
ganisms, and that water bacteria exerted some influence on the 
amount of the usual constituents of water. 

Although sand filtration of public supplies is of comparatively 
recent origin, its use for individual house supplies antedates Simp- 
son by at least a century and a half, for Pontius, writing in 1685, 
relates that the Venetians were accustomed to filter their drinking 
water through layers of sand within their cisterns, in order to rid 
it of disagreeable odor and taste. 

The first beds constructed by Simpson were broad basins twelve 
feet in depth with impervious bottoms and sides, containing layers 
of stones, gravel, and sand, which occupied half their depth. Be- 
neath the stones were laid ordinary drain pipes, through which the 
filtered water was discharged. As the top layers of sand became 
clogged, they were scraped and renewed. The beds of the present 
day are constructed on very similar lines. They are virtually im- 
mense tanks of varying size, shape and construction. The walls 
are sometimes vertical, but more often sloping, sometimes built of 
stone or concrete, and sometimes consisting of ordinary embank- 
ment. Upon the paved bottom of a bed is laid a system of per- 
forated or disjointed drain pipes leading to a central culvert or 
well, from which the filtered product is drawn. Above the drains 
are successive layers of coarse gravel, fine gravel, coarse sand, and 
at the top, one of fine sand from three to five feet in depth. (See 
Fig. 10.) 

The fine sand is sharp-grained in character, such as is obtain- 
able at the seashore, and it should not contain clay or other ma- 
terial of similar minuteness of particle ; if present, it should be re- 
moved completely by thorough washing. As to the size of the 
sand particles, it may be stated generally that the finer the grain. 
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the better the effluent; but it should be added, the more rapidly 
it becomes clogged and the more frequently it needs to be scraped 

Fig. 10. 




Partial vertical section of one form of filter bed. 

off, and finally, the more difficult it is to wash for future use. "With 
the finest sands, the bacteria are removed absolutely, and we mean 
by this the germs of disease, but filtration proceeds so slowly that 
their use is not practicable. The most effective size of grain is a 
matter on which opinions differ ; but whatever the size adopted, it 
is important that care be taken to insure uniformity, and in this 
connection we wish to state that in all matters relating to filtra- 
tion, the sawitary engineer of the Iowa State Board of Health, 
Prof. Lafayette Higgins, shoidd be consulted. 

It is stated variously to be from a fifth to one millimeter in di- 
ameter, that is, the diameter of a sphere in volume equal to that of 
the grain of sand without regard to the shape of the latter. The 
higher figure is the one adopted by the authorities at Hamburg, 
Germany, and, as we have stated, the water for this city is taken 
from the River Elbe. 

Before the water is applied to the bed, it may be advisable — 
and if it is from a turbid river, it will be necessary — to allow it to 
stand several days in a settling basin or reservoir, in order that 
the suspended matters may subside, and thus the too rapid clog- 
ging of the interstices of the sand with mud be prevented or re- 
tarded. Observance of this precaution will result in lessened ne- 
cessity of frequent cleaning. Not only are the suspended matters 
lessened in amount, but organic matters in solution may be de- 
stroyed more or less completely by bacterial action, and the bac- 
teria, too, may be diminished in number by being carried down 
with the settling matters with which they are in contact, and by 
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the death of the less hardy varieties. In the ease of waters from 
ponds and lakes, the preliminary sedimentation proceeds in situ 
and the settling tank is not needed. 

The water is delivered continuously at the surface of the bed by 
devices automatically regulated, and percolates downward through 
the various layers of sand and gravel to the outlet pipes. Except 
with very fine sands, the first water of the effluent is not much if 
any, purer than the original, but in a short time a sediment layer 
is formed on the surface and a slimy algoid growth occurs. This 
superficial layer acts both mechanically and by its contained bac- 
teria to cause the removal and olxidation of organic matter and de- 
struction of bacteria. The resulting effluent is quite pure and 
practically sterile. The filter at Lawrence, Massachusetts, for in- 
stance, removes more than 97.50 per cent of the organisms present 
in the water as delivered, and the reduction is still more marked 
at the house service pipes, where 99.17 per cent is recorded, the 
increase in purification being supposedly due to the fact that their 
necessary food material has been removed, and hence they cannot 
long survive. An examination of the filter systems at Hamburg, 
Altona, Stuttgart, London, and other places, demonstrates that 
the reduction in bacteria is about the same as at Lawrence, Mas- 
sachusetts. 

In these brief remarks we have only tried to call attention to the 
necessity of sedimentation and filtration, and perhaps treatment of 
all waters which are taken from streams and questionable sources. 
In connection with this we desire to say that experience has proven 
that waters taken from questionable sources should be protected 
from direct sewage contamination as much as possible, and a num- 
ber of epidemics may be cited here to show that the emptying of 
sewage directly into the sources of water supplies has caused se- 
rious epidemics of typhoid fever. We mention the epidemic at 
Lausen, Switzerland, also those at Plymouth, Pennsylvania, and 
one at Uvernet in the Alps, and more especially to the one at Ash- 
land, Wisconsin, in 1893-94. We speak of the latter and illus- 
trate in the following, which shows the necessity of protecting 
water supplies from direct sewage contamination. 

Epidemic at Ashland, Wiscmisin, in 1893-94. — This outbreak is 
one of peculiar interest, in that, in addition to serving as an ex- 
cellent illustration of the danger of using the same body of water 
as a place for the disposal of sewage and as a source of drinking- 
water, it was made the basis of an action at law, which established 
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the liability of water companies and municipalities in case of sick- 
ness and death, caused by the distribution and use of infected water. 
The city's supply is derived from an arm of Lake Superior, 
Chequamegon Bay, upon which the city is situated. This bay, 
which is about twelve miles long, and of an average width of five 
miles, varies from eight to thirty-six feet in depth. North of the 
city, and extending outward in a northwesterly direction, is a 
breakwater constructed for the protection of the harbor against 
northerly gales; and between it and the city the mouth of the 
water intake is located about a mile from the shore . (See Fig. 11.) 
The sewage of the city is discharged further to the west and south. 
The currents in the bay follow the course indicated by the arrows 
in the figure, and carry the sewage toward the breakwater and over 
the mouth of the intake. This condition of affairs was brought to 
the attention of the company by the health boards of the city and 

Fig. 11. 




Conditions obtaining at Ashland, Wis., prior to the epidemic of 1893-^^. 

state repeatedly, but without results. That the water was polluted, 
was evident on mere ocular inspection, for it was often cloudy or 
markedly turbulent. During the winter of 1893-94, typhoid fever 
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made its appearance in the city, and from the initial cases a dis- 
astrous epidemic developed, which led to the establishment of a 
model filtering-plant. 

The action at law referred to above, was brought by the widow 
of one of the victims. In evidence, it was shown that he lived con- 
tinuously in Ashland, and drank no water other than that supplied 
by the water company ; that previous to his seizure the disease had 
prevailed in the city, and that the discharges from the antecedent 
cases had passed into the waters of the bay by way of the city 
sewers. The court found for the plaintiff in the sum of $5,000. 

We mention others here only as a matter of reference: Epi- 
demic at Luneburg in 1895; epidemic at Zehdenick in 1897; epi- 
demic at Butler, Pa., in 1903 ; epidemic at Ithaca, N. Y., in 1903 ; 
and in this connection we mention the epidemic of Asiatic cholera 
at Hamburg and Altona in Germany during the summer of 1892. 
These are only a few of the many which we might mention, and the 
Iowa State Board of Health feels the necessity of making a com- 
plete sanitary survey of all of the water supplies of the state. 

Attention is called here to the fact that a polluted water supply 
may lead to an infected milk supply, and that vegetables and other 
foods upon which water is placed may infect these vegetables and 
foods to the extent of causing an epidemic of typhoid fever, and 
perhaps of cholera or some other bowel disease. We cannot im- 
press upon our readers too much that extreme care should be exer- 
cised at all times in the use of drinking-waters. 

The great questions before us at this time are the pollution of 
our streams, the pollution of the soil, the pollution of our foods, 
and the pollution of the air we breathe. Sanitary engineering is the 
making of sanitary surveys for the purpose of eliminating the 
causes which produce disease. In all cities, towns and villages, the 
things which we have mentioned are greatly neglected, and careful 
surveys should be made for the purpose of eliminating as much 
as possible the privy vault system and the shallow wells which 
are so easily contaminated from surface drainage. 

We now come to some important phases of railway sanitation, 
which, perhaps, has been in the past very much neglected. We 
have no means of knowing just what railroads have done along the 
lines of sanitation, but we have secured permission from the Illi- 
nois Central Railroad Company to embody herein a most excellent 
article written by Dr. A. E. Campbell, the very efficient health 
rfficer of the Illinois Central Railroad. The article herewith fol- 
lows: 
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SOME IMPORTANT PHASES OF RAILWAY SANITATION.* 

BY A. E. CAMPBELL, M. D., HEALTH OFFICEB ILLINOIS CENTRAL B. E., CHICAGO. 

The steamship and the railway are makiBLg the world one country. 
Produce is now carried from Australia to England, a distance of 11,000 
miles, at less cost than was required a hundred years ago to carry goods 
from one end of the British Isles to the other. The construction of our 
transcontinental railway systems soon after our Civil War, the projec- 
tion of great railway systems in Russia and continental Europe in 1873, 
the opening of the Suez canal in 1869 and the Panama canal in 1914, made 
all civilized nations near neighbors. 

There were carried on the Great Lakes last year 7,000,000 people. The 
Chicago City Railway handles 3,000,000 persons each day. The suburban 
lines of Chicago handled 44,347,680 persons in the year 1913. The Illinois 
Central Railroad handles on an average 40,757 persons on her suburban 
lines each day, or 14,876,300 persons each year. This requires a vast 
amount of care and responsibility. The railroads leaving Chicago each 
employ from 45,000 to 74,000 people and the care and working conditions 
of this army of men should be supervised by an intelligent man. He 
should have supervision over the ventilation of trains, the condition of 
the diners, the cleanliness of the depots and toilets, as well as the venti- 
lation of waiting-rooms, the condition of all eating-houses along the line, 
the condition of shops and yard ofllces, repair tracks, construction crews 
and a hundred other duties which are sure to come before him. I can 
assure all railroads that such a man will have all he can attend to and 
will be well worth what he costs many times over. 

THE TRAIN. . 

The ventilation of trains, or at least of the day coach, is not a diflScult 
problem if one or two points are kept in mind. A train rushing against a 
strong wind causes the air to pass through a train horizontally — hence, if 
there are openings in the end of the coach the air will pass through, as I 
have repeatedly proved. All end doors of all coaches should, therefore, 
have adjustable sash and the sash in the rear door should always be open. 
Every coach should have a thermometer and the temperature should be 
kept at a certain figure. The steel coach is coming more and more into 
use on account of its safety, and in the South this coach becomes very 
hot. I have found that the temperature in the center of this coach is 
from two to four degrees higher than in the ends, and as the electric fans 
are in the ends they are cooling the part of the coach that is cooler, any- 
way. There should be two oscillating fans in the center of the coach, but 
if four fans consume too much electricity, three English paddle fans 
should be installed 15 feet apart. This will distribute the air more evenly. 

Spitting on trains is so reprehensible that I believe a slip should be 
Issued by all railroads and used in the state through which they run, as 



•Read before the Section on Preventive Medicine and Public Health at the 
Sixty-Fifth Annual Session of the American Medical Association, Atlantic City, 
N. J.. June. 1914. 

6 
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follows: "In view of the authority vested in the state board of health 
you are liable to a fine of $25 for spitting, sneezing or coughing on trains 
without taking the precautions mentioned on this slip." On the back of 
the slip instructions should be given where to spit and how to cough and 
sneeze with the handkerchief before the face. Railroads do not like to 
displease their patrons, and state boards should assist and issue these in 
the name and by the authority of the state board and thus help to stop 
this disgusting practice on trains. 

All coaches should have separate apartments for water and ice. I see 
ice handled so carelessly — slid along a platform over tobacco spit and 
other unmentionable filth, laborers taking up the ice with their bare 
hands and dumping it into the drinking-water — ^that I have very firm 
convictions on this point. I do not believe it is wise to have ice in the 
water in our dining service, mainly because of the methods of handling 
the ice. Then, again, this ice is handled by a cheap class of laborers, who 
are not overly clean and tidy, and I hope all railroads will abandon the 
placing of ice in the drinking water on trains or on diners. 

There should be a folding washbowl near the pantry in all diners, but 
I strongly object to a toilet in a diner, as no person would care to have 
odor from a toilet come to his nostrils while eating. All waiters should 
be instructed to wash their hands before serving food, and this would 
be a good rule to follow in all lunch rooms. It is not very appetizing to 
see a waitress fix her hair and pick her nose and then, without washing 
her hands, hand a piece of pie or come with her finger in the glass of milk. 
It is because these very matters have come under my observation that I 
speak of them. 

The carriage of tuberculous people on trains has caused much com- 
ment, and in some states attempts at legislation. We cannot deny that 
there is a degree of danger, but no more than from many other diseases. 
There is no denying the fact that diseases are transmitted from person 
to person and usually can be traced to excretions thrown off from the in- 
fected mouth and nose. Indeed, we are all more or less exposed to t' ) 
wide-spread infection at some time or other in our lives. From the best 
authority we can find we fail to gather information that a person travel- 
ing on a train or steamboat reasonably well ventilated would contract 
consumption, even though there is consumption among his fellow passen- 
gers. There is absolutely no evidence proving such incidence of infec- 
tion. Yet there may be individual cases which may point to such a possi- 
bility; but they do not prove it. Other evidence, however, leads us to 
suspect that the journey on the passenger coach has little or nothing to 
do with it. The chief physician of a great sanitarium for tuberculosis 
told me that it would be impossible for the common carrier to segregate 
those cases as there were thousands of seemingly well or healthy indi- 
viduals who excrete tubercle bacilli in abundance. Indeed, I believe it 
would be well for common carriers to havQ literature on tuberculosis, or 
it might be well for state boards to have literature telling how the tuber- 
culous patient should behave to protect himself and the public. For in- 
stance, the following rules might be circulated. 
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INSTRUCTIONS TO TUBERCULOUS PATIENTS. 

The tuberculous patient must consider his own welfare as well as the 
welfare of those about him. 

1. He should be in the fresh air as much as possible night and day. 

2. He should be cheerful, look on the bright side of life. 

3. He should eat only nourishing food — meat, vegetables, bread, but- 
ter milk, cream and eggs. 

4. He should avoid style, dress to suit the changes in the weather, 
always carry an overcoat and two or three handkerchiefs. 

5. He should keep his nose, mouth and hands clean. 

6. He should take at least nine hours of sleep at night, and if pos- 
sible a nap in the afternoon. 

SOME THINGS THE TUBERCULOUS PATIENT SH0UIJ> NOT DO. 

1. He should not mingle in large crowds of people or be where there 
is dust or smoke. 

2. He should not take tobacco or alcohol in any form. 

3. He should not cough needlessly, but only when he feels he must 
expectorate. 

4. He should not work when feeling ill. 

5. He should never swallow his sputum, as it may cause tuberculosis 
of the bowels. 

SOME THINGS THE TUBERCULOUS PATIENT SHOULD NOT DO, FOE THE WELFARE 

OF OTHERS. 

1. He should not spit anywhere except in vessels for that purpose or 
in paper napkins, which should always be burned. 

2. He should not cough or sneeze without covering mouth and nose 
with handkerchief. 

3. He should not kiss any person. 

4. He should not eat or drink from dishes that may be used by others. 

5. He should not sleep in the same bed with another person. 

6. If riding on a train he should always take a stateroom or a berth 
in the rear end of the car and have cuspidors and paper near him and ex- 
pectorate only in them. 

I believe something like this should be carried by all common carriers 
and I feel confident state boards could aid common carriers very mate- 
rially by having something like this in such public places as the waiting 
rooms of depots, etc. It would be well for state boards to distribute some 
literature to this class so that if they travel they can be informed of the 
precautions they are expected to take. 

Tipping on trains and on Pullman sleepers has gone so far that it has 
become a menace to the traveling public. There are many hotels and 
many more restaurants which forbid tipping. One of the leading hotels in 
St. Louis prohibits tipping. The McKinley electric lines through Illinois 
prohibit tipping on all their trains and it is time for all railroads and 
the Pullman people to get away from it. It is undignified and un-Ameri- 
can and the quicker we stamp it out of this country the more we will dig- 
nify ourselves in the eyes of foreign nations. 
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I quote from the Washington Post to the effect that a young man paid 
three thousand dollars a year to his employer and hired several clerks 
and became rich in a short time. This shows how insidious a vice this is 
becoming. Not a man who is a member of any organization but con- 
demns this vicious practice in the strongest terms, and railroads and the 
Pullman companies as well as all other corporations should bid adieu to 
this undignified practice. 

The "butcher" or fruit vender on trains, with dirty hands and dirty 
linen, is a nuisance to many passengers and I believe often disseminates 
disease. One of our surgeons told me of a fruit vender he was treating for 
a specific disease, who came froni the toilet room without washing his 
hands, handled and sold fruit to a woman with a young child. In the 
course of a few days the child was brought to the surgeon with a very 
sore eye which proved to be a gonorrheal ophthalmia. Not only should 
fruit venders be urged to wash their hands and keep clean but 'they 
should be examined regularly as well as all dining-car employes. 

THE TRACK. 

There is much agitation over track pollution by interstate carriers, and 
although I have watched for the number using the toilet, I was unable to 
determine how much fecal matter was discharged. I, therefore, selected 
the part of our road having the heaviest travel through the central part 
of Illinois. Starting at Centralia at 9 a. m., with, buckets under all hop- 
pers and traveling 275 miles with 564 passengers, there were three bowel 
movements and much urine. Returning at 10:30 a. m., the same dis- 
tance, with 645 passengers, there were but two bowel movements and 
much urine. Next, the train from Chicago to St. Louis was taken. This 
train, leaving at 10:05 a. m., with 193 passengers, arrived at St. Louis at 
6:45 p. m. There were no bowel movements but much urine. Return- 
ing, a distance of 300 miles, with 394 passengers, arriving in Chicago in 
eight hours, there were no bowel movements and very little urine. There 
is no doubt but there is much urine thrown, off, but the constant jarring 
of the coaches inhibits the peristaltic action of the bowels in the vast 
majority of traveling people. The secretary of one of the boards of the 
Northwest told me that Jie has traveled from Winnipeg to New York and 
return without a bowel movement. Urine, as it leaves the body, is said 
to be aseptic, and providing typhoid germs are thus thrown off, sand or 
gravel is not the soil in which they can long survive, and there must be 
a relation between the seed and the soil. It is not wholly the one or the 
other with which we have to deal as practical men. It is the combination 
and the interaction between the two. I have also made a careful in- 
spection of our main track over which our through trains pass between 
the hours of 9 and 12 — the hours when bowel movements are most likely 
to occur. In company sometimes with state or city health officers and 
railway officials we failed to find any evidence of human excrement, and 
the railroad official explained that the constant fanning of the long freight 
and passenger trains dried out all human excrement. We did see an un- 
usual amount of cattle manure, however, and as it is said that cow 
manure contains the colon bacilli, this matter should be seriously con- 
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sidered, for cattle are just as likely to drop their excrement directly into 
the water. It is no more dangerous for cattle to drop this on the track 
than beyond the fence by the right of way, but from an aesthetic point of 
view it would be well for railroads to prevent, as far as possible, the drop- 
ping of this occasional movement on the sidewalks of cities and villages, 
and I believe a false trap could be attached to the bottom of all hoppers 
or there could be a lock put on the flush bar or handle so that this could 
be flushed at points where there was no danger of sidewalk pollution. 
I am very sure this can be done. At some points where our sleepers 
stand over night there should be a bucket under all hoppers and the 
toilets left unlocked for the convenience of the passengers. Cattle pens 
along the line should be kept clean and whitewashed. 

CONSTRUCTION AND SURVEYING CREWS. 

I have on two former occasions called attention to this class of work, 
and it seems that very few railroads and scarcely any state boards in 
this country have taken cognizance of this important part of sanitary 



Fig. 1. — Elevation of interior side of box car showing arrangement 
of sanitary canvas Jbcds. - 

work. When I called attention to this phase of the work — three hundred 
men throwing their excretions everywhere along the track while at work 
— I was curtly asked if three hundred was any worse than sixty passen- 
gers dropping their excretions on the right of way, when in reality not 
four persons drop their excretions in a journey of 300 miles. I have seen 
so much of this that I again call attention to it and have laid down 
some rules that should be followed. I have also designated the equip- 
ment that all camp cars should carry, as I often find them with no lime, 
no kerosene, nothing to destroy bedbugs or body lice. Often small-pox 
breaks out among this class of laborers. Often gonorrhea is prevalent, 
and it is important that separate towels should be provided for the 
men. I strongly recommend that these instructions be given to those in 
charge of camp cars: 

INSTRUCTIONS TO BE GIVEN TO THOSE IN CHARGE OF CAMP CABS. 

1. See that all cars are properly screened and ventilated. 

2. See that all cars have the following equipment: A portable toilet; 
a barrel of lime; one-half barrel of powdered sabadilla; 5 gallons of kero- 
sene; one covered garbage can; 50 pounds of sal soda; one 14-inch rattan 
scrub broom; soft soap; wash pans; towels and a fly-swatter for each car, 
and 1,000 3-grain quinine capsules. Vaccinate all men. 
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3. Assign a man three hours each day to scrub kitchen and dining 
room, and all sleeping rooms every other day, to air all bedding, to venti- 
late all sleeping rooms, scrub and lime all closets, and to see that fresh 




Fig. 2. — Sanitary canvas beds. Our company installed a large number 
of these beds in . all our camp cars. They can be taken . down and 
sunned and aired; combine simplicity with cleanliness; the canvas can 



hese beds in . all our camp cars. They 
ed and aired; combine sin " ' 
Jbe easily removed and washed. 

water is provided for all the workingmen. If in a low, marshy region, 3 
grains of quinine should be given twice daily. 

4. See that but eight men are assigned to a car and that all cars have 
sanitary beds. 

5. See that all garbage is destroyed or gotten rid of each day. 

6. When building a privy dig a vault 5 feet deep and 2 feet wide and 
as long as needed, then put 6 inches of unslaked lime in the bottom and 
cover deposits daily with lime. 

The privy vault at small railway stations is a necessity and if it has 
fallen into disrepute it is because of neglect. I am confident that it is 
far superior to Stiles' bucket as it is much easier to cover the excre- 
tions in a vault already made than to make a vault and then cover it 
after carrying this offensive mass for some distance. Dr. Smith in his 
Air and Rain, says: 

"If soil affects the atmosphere, how does it happen that it is such an 
excellent disinfectant? Substances are purified in the air to the same ex- 
tent, and in the same time as in the soil. The great amount of surface 
presented by the porous soil is mainly the cause of the rapid reaction, 
but the acid humates, and probably other substances, act chemically. 
There are modes of oxidizing in the air beyond the power of ordinary 
oxygen; one of these is by means of nitrogen oxids and another by 
ozone. But even these require great time and space. If we throw sul- 
phureted hydrogen water or its compound with ammonia on a few inches 
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it passes through, oxidized in a few minutes. We can obtain such 
in the air only in great volume, although in the end the work 
aay be better for its purpose. It is, however, possible to overload 
he porous soils which oxidize the most rapidly; that is, it is pos- 
Q a given case to have more organic matter than admits of oxida- 
L a certain time and putrefaction is the first result." 

7 if soil is used freely, say three times as much soil as excreta, this 

putrefaction will soon disappear and, indeed, may be prevented, as I have 
repeatedly demonstrated. The plan we have adopted, and which I can 
recommend, is to dig a vault 5 feet deep, then put 6 inches of pure, un- 
slaked chloride of lime in the bottom. Save all the earth removed from 
the vault and add this each day or twice a week, and when the vault is 
full use this as a fertilizer. There will not be a particle of odor, and ex- 
cept a few streaks through the soil one could not tell it from the ordinary 
soil. I have had section men dig down over a privy vault three months 
or more after it was abandoned and we could not tell it from ordinary 
soil. This, however, was exposed to heavy rains. If this soil is used as 
fertilizer it should not be used in gardens for one year at least. 

The care of the excreta of fifty men at our shops and small terminals 



^«&«/^ 



riCiSiS^^S 




Fig!*o.~A method of disposing o*' excreta by incineration. 

where there is no sewerage is another matter, however, and I am using 
an incinerator, and in some places where there is a pump engine boiler 
the excreta can easily be burned in this. If not, then a castaway engine 



Digitized by VjOOQ IC 



88 SEVENTEENTH BIENNIAL REPORT OP THE 

grate can be used by having it raised twelve inches from the ground, 
building a hot fire under it, throwing kindling wet with kerosene on this 
grate and adding the excreta and some tar to keep down odor. It is sur- 
prising how effectually tar will keep down odor. I have also used creo- 
soted pile heads, which keep down odor very well. This is a method which 
all railroads can easily use and should use as a safe measure. There are 
always a lot of odds and ends to be burned at all shops and these could be 
used at this time. 

We have a great amount of trouble at our stations by having our 
toilets abused by people who are not patrons of the railroad. If state 
boards and the public health service could insist that all municipalities 
have public toilets as they should, railroads would not have so much 
trouble with theirs. We often get notice from a health officer that we 
must install a privy at a certain place when it is used almost exclusively 
by citizens of the town who never patronize the road. Why should not 
these public officials get after municipalities which have such an army of 
worthless people to provide toilets for them? Other countries have them, 
and state boards should insist that all large municipalities have public 
toilets. 

THE SHOPS. 

When the railroad shops are built in a swamp, as they usually are, 
proper drainage should be provided and drinking water looked for at 
once. This drinking water should not be taken from the tank, as I have 
frequently found, until the source of such water is ascertained. There 
should be ventilators over the forges in the blacksmith shop and the 
master mechanic's office should be so located that smoke and gas from 
the engines would not come near it. Indeed, all general offices should 
be so located that gas and smoke would not be offensive. I have firm 
convictions on this point. It would seem more accurate and perhaps 
wiser, to deal with the human being as if he were a machine, with his 
efficiency as measured by his output, and endeavor to find what the con- 
ditions are which lower his efficiency. Sir Thomas OUver in his masterly 
address on "Dust and Fumes, Foes of Industrial Life," pointed out the 
human and economic aspect of the work in which we are ensile l 
deed, it is estimated that nearly 70,000 wage-earners perish every year 
from industrial tuberculosis and that by factory inspection and effective 
methods for the prevention and removal of dust and gas fully one-half of 
these lives could be saved. This is not speculative, and abundant evi- 
dence can be produced that gas and smoke and fumes of gas are detri- 
mental to the public health as well as lowering to the efficiency — either 
impairing it temporarily or tending to impair it permanently. I can also 
testify to the fact that this gas from engines prevents the proper venti- 
lation of offices, and since such statements are true I urge all railroads to 
have their offices in the country. Our company has 50 acres 15 miles 
from Central Station and why would it not be wise to build offices at this 
place with outside porches, swimming pool, abundant shower baths and 
a large park for general games at the noon hour? Not a man reading 
these lines but will say that such a step would increase the efficiency 
of the working force and be a credit to the management. 



Digitized by VjOOQ IC 



IOWA STATE BOARD OF HEALTH 3d 

Noise would also be avoided; indeed, the blowing of whistles and con- 
stant ringing of bells when the train is standing still is a nuisance and is 
prohibited by many municipalities. M. Emile Gautier declares Paris is 
becoming uninhabitable because of noise. Every pulsation and noise, he 
explains, causes nervous shock, comparable to a blow with a hammer, 
and is felt throughout the entire cerebral mass. These shocks are liable 
to cause or to create serious trouble. Experts who have studied the noises 
of Paris and their effects on the nerves and brain matter are convinced 
that the modern malady of neurasthenia is directly attributable to the 
riot of sounds by which we are daily assailed. No other explanation is 
needed for the growing number of nervous disorders. The pledge given 
Mrs. Rice by a little child in her campaign against unnecessary noise is 
wise and should be practiced by all trainmen — "I promise not to play near 
or around a hospital, when I do pass I will keep my mouth shut tight, 
bedause there are many invalids there, nor will I make myself a perfect 
nuisance." 

ABSTRACT OF DISCUSSION. 

Dr. a. M. Harvey, Chicago: Certain corporations have had medical 
health departments for over a quarter of a century, and the appointment 
of such an officer is becoming quite universal among the large corpora- 
tions. About a month ago in an investigation among the larger industries 
of the United States, I received something like thirty replies to my in- 
quiry which covered several questions: "Do you maintain a health de- 
partment?" "Do you examine men physically?" "If you do maintain a 
health department, is it in control of a physician, and what voice does he 
have in the management?" Of the replies received from corporations that 
were fairly representative of the industries in our country, and probably 
employed several hundreds of thousands of men, about 70 per cent of the 
answers showed that they examined, physically, all applicants for work be- 
fore employing them. That simply indicates the interest that corpora- 
tions as employers of labor are taking in the health problem. The im- 
portance of medical supervision of health in industry is also emphasized 
by recent legislation in several states whereby it is made mandatory in 
certain trades and occupations, and by sanitary regulations imposed on 
employers in general. Among the advantages claimed for corporate or 
private medical health departments are: 1. Safeguarding the health of 
employes from the dangers of those seeking employment who may be 
afflicted with dangerous or infectious diseases. 2. The assurance of a 
fairly good working force from the beginning, by the physical examina- 
tion of applicants. 3. Affording employes opportunity for early consul- 
tation, before an ailment has become established, thereby giving them the 
best chance for a cure. Employes are prohibited from returning to worK 
before convalescence is well advanced^ thus insuring a permanent cure. 
Employes in hazardous positions by reason of physical infirmities are 
placed in positions of security. Loss of time on account of sickness is 
lessened. Sanitary conditions of shops and offices, and favorable working 
conditions and environments are insured by personal inspection by sani- 
tary experts. Prevention of disease, like the prevention of accidents, in- 
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sures a more eflacient working force. The health department in a cor- 
poration increases the efficiency and earning power of the men. Judged 
by the great amount of money that has been expended in this direction 
by several large corporations, notably the Crane Company, the Interna- 
tional Harvester, and the United States Steel and their subsidiary cor- 
porations, the health department pays; and the housing and living condi- 
tions have also been improved. A wonderful change can be brought about 
by a health officer who has the confidence of the corporations; but much 
yet must be done. The great work at present is to improve the living and 
housing conditions of the employes. 

Dr. J. W. Kerr, Washington, D. C: Er. Campbell mentions a number 
of problems that are of interest to the traveling public. The term "car 
sanitation" is somewhat indefinite. It must, of necessity, include more 
than the sanitation of the cars, just as industrial hygiene must include 
more than sanitation of shops; for instance, the economic and sanitary 
conditions in the homes of laborers. It is important for us to approach 
these problems without prejudice. From the point of view of comfort 
and convenience, generally, the railroads of our country are in advance 
of the people who travel on them. I had occasion, recently, to compare 
the sanitation of our cars with those of foreign countries. A standing 
order in the Treasury Department requires any medical officer of the 
Public Health Service who travels under official orders, as soon as he re- 
turns to his station, to submit a report on the sanitary condition of the 
trains occupied. This report is immediately forwarded to the Secretary 
of the Treasury, and is then returned to the Bureau, and any criticism 
contained in the report is brought to the attention of the railroad com- 
pany, if it is severe enough to warrant such action. Under this order I 
made an inspection of a train on the Baltimore and Ohio Railroad, coming 
from Washington to New York. Like inspections were made in Europe 
of trains operated over state and privately owned railroads. On the 
American train there were no common towels, and liquid soap was fur- 
nished in every car. The toilets were clean, and locked up while crossing 
waterways. In other respects this train was in good sanitary condition, 
and the railroad stations at both terminals were also in good condition. 
Many of the trains occupied on the continent, on the other hand, with 
the exception of the train from Cherbourg to Paris, were abominable; 
and some of them were state-owned, state-operated roads. This experi- 
ence is cited as evidence that the railroad companies of America are 
trying to meet reasonable requests of the traveling public, and they are 
approaching these problems from a practical point of view. I think they 
want to improve conditions. One of the subjects needing careful study 
is the influence on health of gases in tunnels. Within the year a num- 
ber of samples of gases have been collected by the Public Health Service 
from tunnels used by coal-burning engines, and electrically operated en- 
gines, respectively. The results of the analyses have been tabulated and 
are now in press. Studies are also being continued, of the extent of the 
migration of tuberculous persons in interstate traffic. There are about 
five or six areas to which tuberculous persons from all sections of the 
country travel for changes of climate. We know nothing, however, of 
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the volume of this travel; and we know very little of its effect on the 
public health. The regulation of it is diflacult; and for that reason 
probably has not been as fully studied as it ought to be. 

Db. John W. S. McCullough, Toronto, Ont.: Railway sanitation is a 
serious problem in our country because railway construction is active 
there. Dr. Campbell referred, however, to other carriers; and that allows 
me to speak of the pollution of the waters of the Great Lakes separating 
Canada from the United States. Last year, at the instance of the inter- 
national joint commission, our board of health, in conjunction with the 
United States Public Health Service and some state boards of health 
bordering on these waters, made an extensive examination of the waters 
of the Great Lakes and connecting rivers. This investigation, which 
lasted from April to November and is perhaps the largest undertaking 
of a similar character ever completed by any of the countries of the 
world, demonstrated that while the lakes themselves are practically 
pure, the connecting rivers and portions of these lakes are dangerous 
to those who travel on them. When the enormous commercial and pas- 
senger traflac on the Great Lakes is recollected and also that the inci- 
dence of typhoid fever in the towns on the Great Lakes is the largest 
found in any part of these countries the dangers to the traveling public 
on these lakes is of deep concern. It was demonstrated that the St. 
Mary's River, St. Clair, Detroit, Niagara and St. Lawrence rivers were 
badly polluted; in fact, there are portions of the Detroit River which 
are so polluted as to be unfit for use after the most careful purification. 
None of the water of the St. Clair, St. Mary's, Niagara or Detroit fivers 
is fit for use without purification. Prom the mouth of the Niagara River 
the pollution is carried out into Lake Ontario for a distance of from 
10 to 16 miles. Lake Ontario, in the line of boat traffic from Niagara 
to Toronto, is only 30 miles wide, hence this pollution travels across the 
international boundary; and in the line of this large traffic it is impos- 
sible to secure a pure supply of water for these boats without taking it 
from some source other than from the lake itself. I hope all will study 
this report and the significance of this boat pollution of the international 
waters on our traveling public. We have required a great many Cana- 
dian steamboats to take their water-supply from the middle of the lake 
in large tanks, and also to treat it by means of calcium hypochlorite. 

Dr. G. H. Sumner, Des Moines, Iowa: Dr. Campbell has given us 
some excellent plans for the railroads to follow; but, on the other hand, 
it seems to me that state boards can give the public some instruction 
relative to the way that they should travel. Education is nothing more 
nor less than a bundle of habits; and Dr. Hurty has well said that you 
cannot hope to redeem the adult, but you may train the child. There- 
fore, it seems to me that we should issue short tracts of instruction to 
the public relative to their habits in travel. I rode on a Chicago Great 
Western train not long ago. The car was filled with people and the 
ventilation was poor. In one portion of the car was a woman and several 
children. I will not attempt to describe the condition of those children, 
but the odors in that car were extremely unbearable. Two train of- 
ficials complained to concerning the bad air conditions, failed to perceive 
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any need for Increased ventilation. When I reached Des Moines I re- 
ported the occurrence to the railroad commissioners and received a 
courteous letter from them. I believe, with Dr. Hurty, we had better 
begin again to teach the younger generation how to keep clean, and 
then to help the railroad companies in their efforts to better the condi- 
tions of travel. 

Dr. W. H. Sandebs, Montgomery, Ala.: Dr. Campbell is undoubtedly 
doing a great work in his field; and I am glad to say that the corpora- 
tions very generally are upholding work of this kind. One of the largest 
corporations in the country, with its headquarters in my state (Ala- 
bama), has within the last two years organized quite as systematic a 
medical force for the purpose of looking after the health conditions pre- 
vailing among their employes as may be found in any of our states; and 
from visits to the grounds occupied by this corporation I see very great 
improvement. This work will spread among the corporations all over 
the country. Dr. Campbell's paper should be sent to all of the large 
corporations in the country. I want to emphasize that the people need 
educating on sanitary lines as much as the managers of corporations. In 
formulating rules applying to railroad sanitation in my state I have 
made them applicable to the traveling public quite as much as to the 
employes. If people traveling on trains are ignorant of what is reason- 
ably decent and clean, they ought to be required to learn. 

Db. Chaeles C. Bbowning, Los Angeles, Cal.: Some work has just 
been completed by Surgeon Carrington of the U. S. Public Health Service 
in California south of San Francisco and in Arizona, concerning the 
influence of the movement of tuberculous patients on themselves and 
the traveling public. A great deal said with regard to the danger from 
the tuberculous patients doubtless is true; much is founded on sentiment 
and not on scientific data. Surgeon Carrington has spent several years 
in the Southwest and has been doing very thorough work in our par- 
ticular section. I presume that the report will be available through the 
Department of Public Health. 

Dr. W. C. RucKEB, Washington, D. C: The question of railway sani- 
tation is a question of sanitation. When you have said mat, you have 
said all. The sanitation of a vehicle is not different from the sanitation 
of a house. It is merely that of a house on wheels. The attempt to 
surround railway sanitation with something mysterious, something 
which stands by itself is wrong. The attempt to make the railroad 
companies and other transportation interests of this country the goat 
whenever it comes to anything sanitary is equally wrong. In enforcing 
the interstate quarantine regulations I have dealt with a large number 
of railroads; and there has never been an order, a suggestion or a com- 
ment made to those common carriers by the U. S. Public Health Service 
which has not been acted on favorably and immediately. The railway 
companies, as has been said, in their sanitary methods are in advance 
of the people living along the right of way. Furthermore, when they 
are asked to furnish an example to people living along the right of way, 
they are invariably willing so to do. I do not believe that much educa- 
tion is necessary with regard to the railway interests of this country. 
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I do agree that we should educate the general public how to travel on 
railroad trains; and, in order to do that, we must educate them how to 
live in houses. Not until people realize that cleanliness Is our great 
bulwark against disease, whether it be in the home, the train or the ship, 
will they keep their environment clean. A speaker at the surgeon-gen- 
eraFs conference the other day put the thing very aptly. He said that 
regulations had been made excluding from trains the common towel, 
that the common drinking cup had been abolished, and that it would not 
be very long until the common brush and comb were taken from the 
train. He said, after that the next thing will be to abolish from trains 
the common hog. 

Dr. Charles J. Hastings, Toronto, Ont.: I would emphasize the im- 
portance of better safeguarding in transportation by water. Dr. McCul- 
lough has already drawn attention to this in his reference to the work 
being done by the international joint commission. We have had an ex- 
cellent demonstration in Toronto of the necessity for prompt action 
along these lines. In 1911 we found that a large percentage of our cases 
of typhoid in the summer months was traceable to the boats that cross 
our international waters. On investigation we found that the water 
used was all more or less contaminated with sewage. When the order 
was first issued to the company to abate this nuisance forthwith, they 
treated it with a certain amount of indifference. I then wrote them that 
their boats would be tied up at the docks on their return if they did not 
give ample evidence that their crew and passengers were to be properly 
and efficiently safeguarded; this resulted in prompt action on their part. 
They are only permitted to take water from the center of the lake; they 
have installed tanks of suflScient capacity to meet their requirements 
for the balance of their trips. Most of these boats have been so equipped 
as to meet these requirements and, consequently, this source of danger 
has been practically eliminated. Hundreds of thousands travel annually 
over the international waters extending from Duluth to the mouth of 
the St. Lawrence, into which, by our primitive methods, we are pouring 
millions of tons of sewage every day. 

Dr. M. p. Ravenel, Columbia, Mo.: A very excellent paper by Dr. 
J. O. Cobb of the Public Health Service appeared in the journal of the 
American Medical Association several years ago calling attention to the 
fact that whether or not steamships on the Great Lakes took their 
water from the center of the lake, they got a certain amount of sewage 
into their water tanks, because the pipe through which the water is 
drawn opens out through the bottom of the ship, and when standing in 
port this pipe is filled with sewage. When the pumps are started to 
fill the tanks with water this sewage is first sucked up. 

Er. a. E. Campbell, Chicago: One word about education. The rail- 
road I am connected with issues a magazine — fifteen or twenty thousand 
copies a month — and we have an article on sanitation in that magazine. 
I don't believe that water-coolers can be kept clean by cleaning them out 
every two weeks. They ought to be cleaned out at the end of every run. 
I have a good deal of trouble with dumps. Railroads have a lot of waste 
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material, and they throw it all into one place as filling material. This 
causes all kinds of trouble, and I have concluded that they should not do 
that without taking extra care about it. 

CONCLUSION. 

In closing this rather lengthy article upon the topic, general in- 
formation fo7' people of loway we can do nothing better than em- 
body herein the report of the Committee on Standards of Purity 
for Rivers and Waterways. The report herewith follows: 

REPORT OP COMMITTEE ON STANDARDS OP PURITY POR RIVERS 
AND WATERWAYS. 

To the President and Memhers of the National Association for Preventing 
the Pollution of Rivers and Waterways : 

Gentlemen: At a meeting of the National Association for Preventing 
the Pollution of Rivers and Waterways, held at Baltimore, Md., on De- 
cember 13, 1911, it was voted "that a committee of five members of the 
association be appointed by the president to act as a committee on stan- 
dards of purity for rivers and waterways, with instructions to study the 
general subject in a broad way, and to make a tentative report at the 
next annual meeting of the association on the feasibility of establishing 
standards applicable to different conditions," and on December 21, 1911, 
the undersigned were duly appointed by the president, Mr. Calvin W. 
Hendrick, to serve as members of this committee. We at once enterea 
into correspondence and on June 27, 1912, met in New York for a con- 
ference. 

The various matters involved have been considered in detail, but the 
present preliminary report is confined to certain fundamental proposi- 
tions, about which there appears to be litle difference of opinion among 
sanitary engineers. These propositions, with a few explanatory notes, 
are as follows: 

Your committee finds — 

(1) That because of the increasing population of the country, the 
increasing tendency toward concentration of population in cities, the 
extension of agriculture, the increasing necessity of artificial fertilization, 
and the growth of manufacturing, it is and always will be physically im- 
possible to maintain our rivers and waterways in their original and 
natural condition of purity. However much we may strive to the con- 
trary, some pollution of the water is inevitable. A reasonable degree of 
cleanliness should nevertheless be demanded; 

(2) That up to certain limiting points the use of our rivers and water- 
ways as vehicles for the reception, transmission, and ultimate disposal 
of sewage and other liquid wastes is primarily an economic question. 
The discharge of raw sewage into our streams and harbors should not 
be universally prohibited by law. 

(3) That the method of disposal of sewage by dilution is recognized as 
sound in principle and safe in practice, if carried on with proper re- 
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strictions. The power of streams to transport suspended matter, and the 
ability of natural bodies of water to oxidize and destroy offensive sub- 
stances through the action of various physical, chemical, and biological 
processes, represent a natural resource that should be utilized as far as 
this can be done with safety and economy and without offense. 

Note. — This is in line with the present idea of conservation. It is 
believed that the use of these forces of nature may be just as valuable 
in their way as the use of certain streams for water power is valuable 
in its way. Not to take advantage of them where possible would be con- 
trary to public economy. Some streams probably serve their best use to 
the general public as carriers and destroyers of waste organic matter. 
The point to be determined is as to how far these forces can be utilized 
without offense. The ordinary limits of dilution based on the ratio of the 
population or the volume of the sewage to the stream flow are not suf- 
ficient, as they fail to take into account the velocity of the current and 
the opportunities for aeration. Further data on this point are needed. 

(4) That for each river and waterway at any given point there is a 
limit to the amount of permissible discharge of waste matter. The rea- 
sons for this are not the same in all cases, but vary according to the 
use that is made of the river or of the water of the river, and according 
to* the character of the territory through which it flows. No universal 
standard of purity can be wisely established or maintained. 

(5) That when the extent of the pollution is such as to affect the 
public health in any way by any reasonable use of the river or of the 
water of the river, the sanitary aspect of the situation should control and 
the degree of pollution should be regulated accordingly. 

Note. — ^This proposition involves the question as to what is a reasona- 
ble use of the rivers and waterways, which is a matter to be determined 
for each particular case, and one that in the event of conflicts between 
different interests must at present be decided by the courts. 

(6) That when the extent of the pollution is such as to cause sensible 
offense to public decency in the course of any reasonable use of the 
river, this aspect of the situation may properly control. 

(7) That when the extent of pollution is such as to cause material 
injury to fish or shellfish industries, or to the ice industry, this element 
may control. 

(8) That when the extent of the pollution is such as to cause the 
silting up of the channels of navigable streams, this element may 
control. 

(9) That even when the demands of public health, offense to decency, 
and interference with navigation are such as to place a limit to the pol- 
lution of the stream, the economic aspects of the case should be con- 
sidered in regulating the amount of permissible discharge of waste 
matter — the fundamental principle being that the results accomplished 
shall be reasonably commensurate with the cost of prevention of the 
pollution. 

Note. — It is recognized that there are great demands upon cities for 
expenditures made in the interest of public health and comfort, and that 
the relative results obtained by expenditures for different purposes should 
be considered when budgets are being made up. 
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(10) That while no universal standard of purity applicable to all 
rivers and waterways can be established, it is believed to be feasible to 
establish and maintain appropriate standards of a general nature for 
waters that fall within certain particular groupings. Your committee 
has this matter under advisement, but is not prepared to report upon it 
in detail at this time. 

(11) That, inasmuch as the safety of public water supplies is the 
most important element in the problem of stream pollution at the present 
time, the following general principles should govern the discharge of 
sewage and waste matters into rivers and waterways. 

(a) Streams from which water supplies are taken without purifica- 
tion should not receive any fecal matter, sewage, sewage effluent, or 
wastes that will render the water a menace to health or otherwise impair 
its natural quality. 

(b) Streams from which water supplies are taken and used after puri- 
fication should not receive fecal matter, sewage, sewage effluent, or 
waste matters in such quantities that the contamination of the water at 
any waterworks intake would put an unreasonable burden upon the 
purification works, or in quantities suflScient to produce izie conditions 
referred to in the next paragraph. The treatment of sewage or wastes 
required to produce this result may vary from none at all, in the case* of 
large streams where the pollution is very remote, to a thorough treat- 
ment if the pollution is large and near the waterworks intake. 

(c) Streams not used for water supply may receive sewage wherever 
and in such quantities that its entrance will not sensibly offend decency 
in the reasonable public use of the stream or cause interference with 
navigation or with valuable fish industries or the ice industry. Where 
this can be done the sewage or wastes should receive such treatment 
before discharge as to bring the effluent within this rule, due regard 
being given to the relative cost of the processes required and the benefits 
to be derived. 

(d) Large lakes from which water is used for a public water supply 
without filtration should not receive any fecal matter, sewage, or sewage 
effluent within a distance of several miles from the intake, depending 
upon local conditions as to currents, and suitable provision should be 
made for disinfecting the water supply. 

(e) Large lakes from which water is used for public water supply 
after filtration should not receive fecal matter, sewage, sewage eflfluents, 
or other waste matters in such amounts or at such places that the water 
reaching the intake would be contaminated to the extent that an un- 
reasonable load would be placed upon the filter, or in quantities suf- 
ficient to produce the conditions referred to in the next paragraph. The 
sewage treatment required to produce this reslult may vary in efficiency 
acording to the distance between the sewer outlet and the water-supply 
intake, the nature of the currents, and other local factors. 

(f) Lakes not used for water supply may receive sewage if dis- 
charged in such a manner as to be quickly and thoroughly diluted, so 
that its entrance will not sensibly offend decency in the reasonable use 
of the lake, or interfere with navigation or with valuable fish industries. 
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Where this can not be done the sewage should receive such treatment 
before discharge as to bring the effluent within this rule, due regard 
being given to the relative cost of the processes required and the benefits 
to be derived. 

(g) Harbors and tidal estuaries may receive sewage at such places and 
in such amounts that the discharge does not sensibly offend decency in the 
reasonable public use of the water or cause interference with navigation 
or with valuable fish or shellfish industries. Where this can not be done 
the sewage should receive such treatment before discharge as to bring 
the effluent within this rule, due regard being given to the relative cost 
of the processes required and the benefits to be derived. 

Note. — The tenth proposition brings up the very important question 
as to what is a reasonable burden to place upon a water-filtration plant. 
The data for deciding this have not yet been secured. It is recognized 
that water-filtration plants are not infallible and for this reason the 
work that they are called upon to do must not be too great. Until this fun- 
damental question is settled, it will not be possible to formulate reasonable 
standards for purity for streams necessarily used both for sewage disposal 
and for water supply. It is not out of place to here remark that often 
greater economy can be secured by abandoning water supplies from 
polluted streams than by attempting to reduce the pollution to the re- 
quired extent. The diflSculty in doing this lies in properly adjusting the 
cost between the conflicting interests and raises some interesting ques- 
tions of the policy of control that might be properly taken up for 
discussion by another committee of this association. 

(12) Thus while recognizing that the pollution of many rivers and 
waterways is inevitable, and that absolute prevention of pollution is im- 
possible, it is deemed imperatively necessary that some control over the 
discharge of waste matter into rivers and waterways be maintained in 
order that conditions prejudicial to the public health and comfort and 
damage to property may be kept at a minimum. The committee heartily 
indorses, therefore, the movement that is being made to keep the pollu- 
tion of streams within reasonable bounds and not allow our rivers and 
waterways to become unduly soiled. 

Your committee recommends the adoption by the association of these 
fundamental propositions, believing that they will serve as a basis for the 
establishment of more detailed standards later, and will be helpful to 
those who at the present time are engaged in formulating policies in 
regard to this matter. 

Your committee also requests that it be allowed to continue its work 
for another year, and that it be given power to confer with the committee 
on river cleaning recently chosen by the section of sanitary engineering 
of the American Public Health Association, and, if thought desirable, to 
collaborate with this committee in the formulation of a joint report. 

George C. Whipple. 

A. J. McLaughlin. 

Edward Bartow. 

George M. Wisner. 

H. W. Clark. 
New York, October 22, 1912. 
7 
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THE OFFICES OF THE STATE BOARD OF HEALTH. 

The Iowa State Board of Health offices are situated in the two 
rooms in the northeast comer of the Capitol Building. If the 
people of Iowa could see the small amount of space occupied by 
the State Board of Health in the Capitol Building, they would 



Administrative Building, State Board of Health, Jacksonville, Fla. 

wonder how we manage to accomplish the amount of work that 
is thrown upon us by the laws of the state. It is not necessary to 
go into detail here to enumerate the ten departments that are 
occupying the two rooms in the Capitol Building. "We are so 
crowded for space that there are times when we hardly know 
which way to turn, for we have to move things around on the 
floor from one place to another in order to perform our work. 
This makes it very inconvenient and laborious, while it hinders 
us from performing our work in a profitable manner. 

Through the courtesy of Dr. Joseph Y. Porter, secretary and 
state health officer for the state of Florida, we are permitted to 
print pictures of the administrative building of the State Board 
of Health, Jacksonville, Florida. 
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It was the pleasure of the secretary of the Iowa State Board of 
Health to visit this most beautiful building at Jacksonville, Florida, 
and to observe the work which was being done in the various de- 
partments connected with the State Board of Health of Florida. 
It was a real pleasure to go over this most convenient public health 
building and observe the work of the State Board of Health of 
Florida as it was being carried on in its various departments. We 
need not comment upon the usefulness of such a building in Iowa, 
but if the people of our state could but observe the work which we 
try to do to keep people from getting sick, we think that they 
would be willing to furnish us better quarters. 

The picture of the building which we are printing herewith 
shows how well the state of Florida has taken care of its State 
Board of Health. "We are glad that we are able to produce the 
picture of this most beautiful building which is the pride of the 
state of Florida. This building as the picture shows is located on 
a beautiful rise of ground, and the ground slopes away from the 
building in such a way as to make it have a condition which pro- 
motes the growth of flowers and a beautiful lawn, all of which 
make it appear as being a real health department. 

This building is entirely of reinforced concrete, faced with buff 
pressed brick. The outside dimensions of the building are 83 feet 
9 inches by 43 feet 2 inches, not including the front steps. The 
total height, from the basement floor to the attic floor is 34 feet 7 
inches. 

The following are the figures taken from Dr. Porter's report, 
which show the actual cost of the building : 

COSTS. 

Amount paid city of JacksonviUe for site $ 100.00 

Advertising for bids 50.96 

Architect's fees (purchase of plans) 600.00 

Contract for construction 29,000.00 

Piling and extra foundation work 1,193.00 

Extra charges by contractors 292.01 

Plumbing contract 2,688.95 

Electric wiring contract 919.95 

Electric fixtures 450.00 

Steam heat contract 1,021.00 

Superintendent |of construction 500.00 

17,358 cubic yards filling sand 3,851.50 

Freight and drayage 6.45 

Total cost $40,673.82 
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OFFICES AND FURNISHINGS. 

The purposes to which the various rooms are to be put are indi- 
cated on the drawings opposite this page, accompanying this article, 
and may be described as follows: The basement, in addition to 
having a large open space which can be used for storage purposes 
and in handling incoming and outgoing freight and express, has 
on the north a room for the veterinary division, an incinerating 
room, a sterilizing room, a dark room for micro-photographic work, 
and an operating room for use in connection with animal inocu- 
lation, and a room on the west for the motor which is to operate 
the refrigerating plant. The heating and hot water furnaces are 
also in the basement. 

The first floor of the building has in its south end a public health 
exhibit room. The details of the exhibits have been worked out by 
the State Board of Health of Florida, and are very instructive and 
interesting. The office of the senior bacteriologist, the general 
laboratory room (at the north), a private laboratory, incubator 
and cold storage rooms, make up the balance of the first floor. 

The second floor of the building is used for executive offices, 
quarters being provided for the State Health Officer (Secretary of 
the State Board of Health), his secretary, the Assistant State 
Health Officer, the stenographer and the bookkeeper. A large room 
at the north end of the building is for the State Board of Health 
library and assembly room. A vault, constructed of reinforced 
concrete, opens into the bookkeeper's office. An operating room 
for vaccinating against smallpox, typhoid fever and rabies, is also 
provided. 

There is a large attic which can be finished and used for trans- 
ferred files and vital statistics. This is quite an important item, 
for it is necessary to have a place to keep transferred files and 
vital statistics records. 

The offices of the State Health Officer, the Assistant State Health 
Officer, the library and the senior bacteriologist are each furnished 
with ''Mission" style, early English finish, furniture, while the 
other offices are furnished with golden quartered oak. The fix- 
tures in the veterinary division and in the general laboratory rooms 
are constructed of plain white oak, except that all shelves, backs 
and interior construction are of yellow pine, and the interiors of 
drawers of birch, with fumed oak finish. All file cases throughout 
. the building are of steel. 
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Quarters of the State Board of Health Branch L^-boratory in City Hall, 
Pensacola, Florida. 



State Board of Health Building, Tampa, Florida. 
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Dr. Porter informed us that with this expansion in the quarters 
of the State Board of Health of Florida that there would be a cor- 
responding increase in the work, for the intention is to extend the 
scientific research work of the Board to include an investigation 
and sanitary survey of the state with regard to water supplies, 
latent malarial carriers, special work on rabies, infantile diarrhea, 
latent gonorrhea, the common drinking cup, the bacterial flora of 
• cities and towns in the state, and probably anti-venin work ; also, 
a study of bovine uncinariasis and its relation to hookworm disease 
in the human; an extension of the distribution of public health 
literature, the establishing of a press bureau for the publication 
of public health articles and other useful work along the line of 
preventive medicine. Plans have been worked out for an *' Animal 
House" which is located on the same site as the building, and pro- 
vides a commodious and sanitary place for the various animals 
necessary in the bacteriological work of the Board. 

A careful study of these plans will give the reader an exalted 
idea of the health work of the state of Florida, and Dr. Porter in- 
forms us that the legislature is always liberal in its appropriations 
for public health work and for the study of preventive methods 
in that state. 

The state of Florida has two other well established laboratories 
beside the one located in the State Board of Health building at 
Jacksonville, Florida. One is located at Tampa and the other is 
located at Pensacola. 

THE TAMPA LABORATORY. 

A picture of the State Board of Health building, Tampa, Florida, 
is printed with the illustrations herewith. Dr. Porter, the State 
Health Officer for Florida, in 1909 and 1910, explained in his an- 
nual reports the reasons for the establishment of the Tampa 
laboratory : 

The work of the laboratory (at Jacksonville) has been constantly 
increasing and to such an extent that a demand came also from the 
southern section of the state for a branch laboratory to be located at 
Tampa, the appeal being made not only by medical bodies, but by com- 
mercial bodies as well and the civic government both of Tampa and of 
neighboring towns in that section. This request the board has seriously 
considered, and information having been obtained from the administrative 
government at Tallahassee that such a course would be legal, the same 
conditions that were initiated at Jacksonville were adopted at Tampa. 
The city council of Tampa then presented to the Board a very valuable 
lot at the corner of Florida avenue and Constant street, for this purpose. 
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Plans and specifications were at once prepared for a suitable 
building, and the contract for construction was awarded. The 
building was completed and accepted by the State Board of Health 
of Florida at a special session held at Tampa in August, 1910, and 
the laboratory removed from its temporary quarters to the new 
structure. 

The building at Tampa, illustration printed herewith, was con- 
structed at a total cost of $17,511.60. The laboratory proper is 
located on the second floor of the building, as well as the office 
of the bacteriologist in charge and the stenographer. Office space 
is also provided for the agent of the State Board of Health of 
Hillsboro county, and for the milk inspector of the city of Tampa. 

THE PENSACOLA LABORATORY. 

When the State Board of Health of Florida met in special ses- 
sion in February, 1910, the city of Pensacola presented a request 
that a laboratory be provided in that city to serve the western sec- 
tion of the state, and the State Board of Health authorized the 
State Health Officer to establish such an institution. As soon as 
practicable thereafter — during the month of June, 1910 — the Pen- 
sacola laboratory was opened. The city of Pensacola kindly pro- 
vided the Board with two large and commodious offices in the City 
Hall, where State Board of Health laboratory work could be done 
for the people residing in that part of the state. 

It will thus be seen what provisions have been made by the state 
of Florida for laboratory and investigative work. The state of 
Iowa could do no better than to follow the example of the state 
of Florida. At the present time the Sanitary Engineer of the Iowa 
State Board of Health, Prof. Lafayette Higgins, feels the necessity 
of having a laboratory where he can work out experimentally some 
of the tests which he wishes to make along the lines of his investi- 
gative work, in order that he may give to cities and towns the 
necessary advice relative to the questions which are propounded 
to him. 

The cramped quarters in which the State Board of Health is 
located, and no place where experimental work can be carried on, 
makes the work of the State Board of Health very limited in its 
scope. Iowa at the present time needs laboratories of the kind 
that have been established in the State of Florida, and these labora- 
tories should be under the supervision of the State Board of Health 
as the Executive force in the State, in order that various analyses 
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may be made and reports given and published from time to time 
as eases shall demand. If the legislature could investigate the pub- 
lic health work which is being done by other States, then it would 
be easy to see how important it is that Iowa should be in the line 
of progress alnog these lines as well as are the southern states. 

These illustrations and suggestions are not made with the pur- 
pose of criticising the legislative powers in the State, but to show 
what other states are doing and to ask that the people of Iowa 
shall be taken as good care of as are the people in other States. It 
is hoped that these illustrations will be examined and the descrip- 
tions herewith read with interest by the Members of the Legis- 
lature. 

DIFFICULTIES HAVING TO DO WITH GENERAL CONDITIONS IN 
PUBLIC HEALTH WORK. 

A. PUBLIC INDIFFERENCE. 
Perhaps the greatest obstacle of all is the indifference — and per- 
haps the finding fault or criticism — ^not only of the general public, 
but even of health authorities, physicians, and many others who 
ought to help instead of hindering preventive medicine efforts. 
Preventive diseases have been present so commonly year after year 
that it has come to be considered as a regular, almost a natural, 
feature of the life of every community. Through vaccination 
smallpox has been so far prevented that few people, including phy- 
sicians, have ever seen a case. If a case is discovered, the disease 
occasions consternation, and the community submits to rigid regu- 
lations to prevent its spread. How is it, however, with typhoid 
fever? The same community manifests comparatively little fear 
or uneasiness because of typhoid fever in its midst, even though, 
in individual years, the typhoid cases number a hundred for every 
case of smallpox. 

B. EFFICIENCY OF LOCAL BOARDS. 

While many local boards of health are carrying on active cam- 
paigns with excellent results, other local authorities, more numer- 
ous, are handicapped, partly because they do not appreciate the 
importance of public health work, and partly because they do not 
know how to proceed, even though they may have every desire to 
do so. To a considerable extent this is the outgrowth of the system 
under which they are appointed. 

In Iowa every mayor and members of the city cotincil, together 
with the health officer who must be a legally qualified physician. 
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constitute a local board of health. In the townships, outside the 
cities and towns, the township clerk and members of the board of 
township trustees, together with the health officer who must be a 
legally qualified physician, constitute a local board of health; 
hence, we have two classes of local boards of health, viz, local 
boards of health for incorporated cities and towns, and local boards 
of health for townships. "Each local board of health must elect a 
legally qualified physician to act as health officer, and a local board 
of health is not properly organized until a health officer has been 
elected and qualified to act. Because of these different boards, and 
in consequence of lack of understanding, it happens not infre- 
quently that the membership of the board changes entirely when 
there is a change in the local administration; the new mayor and 
councilmen and a. new health officer, constitute a new local board 
of health; and the same is true as regards the township clerk and 
trustees and a new health officer. These new officers coming in this 
way may be entirely unfamiliar with health work; indeed, they 
may not even be interested in it. These new officials fail in many 
instances to even organize as a local board of health as Section 
2568 of the Code provides. All local boards of health shall ob- 
serve and follow this section of the Code. 

• These constant changes make it impossible for the State Board 
of Health to keep in touch with the same health officials of the 
state; and such a course of action does not tend to secure even 
and progressive administration of health laws. The changing of 
members and offi<;ers of health boards is not good practice. It 
would be better if the mayor and township clerk could be elected 
for an equal period of time, say for four years, and then elect one 
member of the city council and one member of the township trus- 
tees annually to serve for a period of three years, the city council 
and the board of township trustees making the election, selecting 
the best men for these places. This would do away with the chang- 
ing of the local boards which is so detrimental to public health 
work. The best qualified physician should be selected for health 
officer and he should serve during the pleasure of the board or 
during good behavior. 

By following some plan which avoids so many changes, much 
better health work would result. Even under the most favorable 
circumstances difficulties arise. 

An interesting incident is related wherein a manufacturer had 
an outbreak of typhoid fever among his employees, and confined to 
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the manufacturing district, which happened to be in the thickly- 
populated portion of the town. Following this outbreak, the manu- 
facturing authorities established and carried out a most rigid sani- 
tary code, with the result that there has been no case of typhoid 
fever in the manufacturing district of that town since. 

It is stated that this manufacturing corporation and the health 
board became much interested in the sewage disposal of the town, 
and, with the idea of making typhoid outbreaks less likely in the 
future, advised the town to establish a sewer system for the thickly 
settled portion. The scattered farming portion of the population 
were greatly incensed, however, and at the following election chose 
a city council opposed to the establishing of a sewer system. Such 
work as this in public health administration is strongly calculated 
to discourage even a strong official. 

It often occurs that there is a complete change all over the state 
every two years, thereby bringing entirely new men into office. 
These men, moveover, are more or. less engrossed in the general af- 
fairs of the town, and oftentimes, desiring re-election, are slow to 
push health measures, even in the presence of an emergency, be- 
cause such measures may involve inconveniences to voters whom 
they prefer not to antagonize. Even if they are interested and do 
try to accomplish somthing, they may be retired from office at the 
next election, and it then becomes necessary to begin all over again. 
Such a possibility of change interferes seriously with any perma- 
nent health administration policy, especially with any plan looking 
to joint action by adjoining or neighboring towns and munici- 
palities. 

C. INSUFFICIENT FUNDS. 

Another obstacle to the carrying on properly of health work is 
the lack of sufficient funds. This lack grows out of the popular 
and official ignorance as to the value of health work already men- 
tioned. 

The idea has prevailed that the boards of health exist merely 
to supply the means for the paying of political or other debts ; that 
their work (which is too often the case) amounted to nothing; 
that there was little or nothing of importance for them to do, and 
that, in consequence, there was no real need for funds. Appro- 
priations and salaries are always small ; indeed, in many localities 
there is no appropriation whatever for health work. Bills incurred 
for health purposes are paid from contingent or general funds 
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after the city council or other officials have passed upon the neces- 
sity for the expenditure. Under the circumstances the wonder is 
not that so little has been accomplished, but that so much good 
work has been done. 

To secure better results there must be greater permanency in 
health departments. Interested and competent officials are needed, 
and when secured their tenure of office should continue during 
their efficiency. They should be paid adequately. The public 
should be taught that ample funds are necessary for the carrying 
on of health work, and that, although much less spectacular, there 
is much more virtue in preventing illness than in merely overseeing 
an epidemic after it has occurred. 

D. SUMMER COLONIES. 

There seems to be a growing demand in different parts of the 
state to establish summer places for residences. Within the last 
few years interest in country life and out-of-door recreation, espe- 
cially during the warm season, has led to the establishment of nu- 
merous pleasure parks, summer colonies, and other places where 
out-of-door living may be enjoyed. The writer has observed many 
such places in Iowa. Within the state many such places have 
sprung up rapidly, and often dwellings are thickly crowded. The 
majority of these localities are without water supply other than 
the well, or means of sewage disposal other than the common privy. 
The writer has in mind at the present time, a summer park where 
many families move to spend the summer; but the common privy 
and the well are there also, and it is but a question of time, when it 
may be expected that an epidemic of typhoid fever will break out 
with its death-dealing power and the results no one can foretell. 

In the absence of all sanitary regulation or supervision, the 
dangers from typhoid fever are great, there being many opportuni- 
ties for the spread of the disease when once the infection is intro- 
duced. This criticism applies, also, to the many construction camps 
maintained in connection with steam and electric railway and 
power development during the past few years. 

There is great need of supervision over these places in order to 
prevent the starting of diseases which may be carried all over the 
state and even transported to other states or brought from other 
states into our own. There is urgent need for state-wide sanitary 
regulation of such summer colonies and construction camps. 
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E. SANITATION OP PUBLIC BUILDINGS. 

There should be a complete inspection of all public buildings, 
such as police station houses, lock-ups, houses of detention, jails, 
houses of correction, prisons and reformatories. Many of these 
places are disease producers and disease spreaders and all should 
be inspected and operated under specific sanitary rules. If the 
State Board of Health had the power it could adopt and enforce 
such rules as might seem necessary in the prevention and spread 
of communicable diseases. The following rules are suggested : 

1. As to Furnishing and Use of Drinking Cups, — The use of the 
common drinking cup is insanitary, therefore, the provision of the 
common drinking cup should be made unlawful. A drinking cup 
after use by one person should be washed clean before being used 
by another. 

2. As to Dishes Used for Food. — ^All dishes and utensils used 
for food should be thoroughly cleaned and washed in boiling water 
after use. 

3. As to Bedding, — Every woman prisoner should be furnished 
with a mattress. The mattress should have a smooth surface and 
be covered with rubber or other waterproof material. This should 
be encased in a slip of washable material or covered with a sheet. 
These slips or sheets should be changed for each occupant and 
washed. Both mattresses and coverings should be removed from 
the cells during the day and thoroughly aired. 

4. As to Ventilation. — ^All cells should be adequately ventilated. 
(Cells ventilated by means of openings into ventilating flues must 
have some means, mechanical or other, for creating a circulation 
of air.) 

There could be no fewer requirements than those recommended 
above, and it is even thought that even more might be required 
with much benefit. The common roller towel, or a towel available 
for use by more than one person without being washed after such 
use, should be strictly forbidden in all public places of every kind. 

The present State Board of Health is progressive and is trying 
with its meager appropriation to do all it can possibly do to ad- 
vance the health interests of the great state of Iowa. 

What is most needed is more money and more power to do things. 
Without these advances not very much more can be accomplished 
tha/n what ha^s been done and is now being done. 

All of the foregoing pages have been written with a view to 
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give to all readers a complete comprehension of public health work. 
It should be understood, however, that the ground has not been 
covered. It would require several hundred pages to embody all 
that is to be said upon this most important subject. We, there- 
fore, close with the hope that a few, at least, of our many readers 
will understand that the State Board of Health is trying to lessen 
preventable sickness and untimely deaths. 

Most respectfully submitted, 

GUILFORD H. SUMNER, M. D., 

Secretary-Executive Officer. 
October 31, 1914. 

GENERAL INP0RMATI6N RELATING TO THE STATE BOARD OF 

HEALTH AND OTHER DEPARTMENTS LOCATED IN THE 

STATE BOARD OF HEALTH OFFICE. 

It is difficult to explain to the people of the state the large 
and increasing volume of work incumbent upon the State Board 
of Health. Ten departments are domiciled in this office, as fol- 
lows : 

I. Board of Health. 
II. Sanitary Engineering. 

III. Hotel Inspection. 

IV. Embalmers. 

V. Nurses. : 

VI. Antitoxin. 
VII. Bacteriological. 
VIII. Medical Examiners. 
IX. Optometry Examiners. 
X. Vital Statistics. 
Attention is called to the amount of work accomplished by the 
Department of Vital Statistics. Nearly two thousand death cer- 
tificates are received by this department each month, over twenty 
thousand annually. These must be transcribed and copies sent 
to the clerk of court in each county, for record. Besides all this 
transcribing, records must be obtained from all counties, of all 
marriages, divorces and births. 

The law requires this work to be done by the Secretary as 
Registrar, who receives no salary. In order that it may be 
properly accomplished, it is necessary that there be an assistant 
to the Registrar, as well as a competent clerk and stenographer. 
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APPROPRIATIONS FOR THE STATE BOARD OF HEALTH 
ANNUALLY. 

DEPABTMENTS. 

Board of Health: 

Appropriation $ 5,000.00 

Clerk hire 3,900.00 

Bacteriological (State University, Iowa City) 6,000.00 

Antitoxin 2,000.00 

Vital Statistics: 

Appropriation 2,000.00 

Clerk hire 900.00 

Total $19,800.00 

FEES RECEIVED BY THE STATE BOARD OF HEALTH OFFICE FOR 

THE BIENNIAL PERIOD, BEGINNING JULY 1, 1912, AND 

ENDING JUNE 30, 1914, INCLUSIVE AND PAID 

INTO STATE TREASURY. 

Board of Medical Examiners $ 6,237.00 

Embalmers 3,242.00 

Nurses • 2,447.00 

Optometry 315.00 

Vital Statistics . . . .' 208.25 

Total $12,449.25 

FEES TURNED INTO THE STATE GENERAL FUND, NOT USED BY 

THE BOARD. 
(These amounts were saved by strict economy and turned back into 
the state treasury as unused funds.) 

For the year beginning July 1, 1912, and ending June 30, 1913. 

Board of Health $ 612.09 

Board of Medical Examiners 672.54 

Board of Embalmers 493.51 

Antitoxin Department 939.68 

Total $ 2,717.82 

For the year beginning July 1, 1913, and ending June 30, 1914. 

Board of Health $ 627.92 

Board of Medical Examiners 417.01 

Board of Embalmers 143.5D 

Antitoxin Department 1,047.77 

Vital Statistics 292.10 

Total $ 2,528.30 

Totals saved for biennial period, beginning July 1, 1912, and ending 

June 30, 1914. 

Total for first year of period $ 2,717.82 

Total for second year of period 2,528.30 

Total for both years $ 5,246.12 

8 
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A SHORT HISTORY OP THE STATE BOARD OF HEALTH. 

By Guilford H. Sumner, M. D., Secretary-Executive Officer, Des Moines. 

The first knowledge which I have relative to the formation of the 
State Board of Health, I learned through Dr. W. S. Robertson, while I 
was a student in the Medical Department of the Iowa State University. 
Dr. W. S. Robertson was the first President of that Board, with whom 
I had any acquaintance. The next President with whom I had a familiar 
acquaintance was my preceptor. Dr. J. C. Shrader, then a professor in the 
Medical Department of the State University, as was Dr. Robertson. These 
two men were giants in their work as practitioners and as members 
of the State Board of Health. 

I learned much of these men and their work by intimate association 
with them. Both were personal friends in my student life in the Medi- 
cal Department of the State University, and both rendered me great 
assistance in my work when I began the practice of medicine. I mention 
these men more particularly because of my intimate association with 
them as a practitioner of medicine and a health officer. 

I cannot enter into details by mentioning all of the different mem- 
bers connected with the State Board of Health, but I cannot pass the 
name of Dr. J. P. Kennedy, who for many years was the efficient Sec- 
retary. Dr. Kennedy was a scholar in every sense of the word, both as 
literary man and a medical practitioner. I enjoyed an intimate asso- 
ciation with Dr. Kennedy during my early service as Health Officer of 
the city of Waterloo. In my visits to the State Board of Health office 
I always obtained excellent advice from Dr. Kennedy and he was always 
genial and pleasant to meet. Dr. Robertson, Dr. Shrader, and Dr. Ken- 
nedy were all good physicians and all served in the Union army and 
were good soldiers. I would gladly go into detail and mention all of the 
names of men connected with the Board in the past, but it would make 
this article too lengthy and would be only full of details without fur- 
nishing essential information. 

My first knowledge of the formation of the State Board of. Health 
leads me to begin with the year 1880. At that time the Board was or- 
ganized, and the membership continued until the 35th General Assembly. 

There were seven physicians, and a civil engineer, appointed by the 
Governor, one being appointed each year, for a term of seven years. 
The Attorney-General and the State Veterinarian were ex officio mem- 
bers of the Board. Among the physicians of the Board at that time there 
were four Regulars, two Homeopaths, and one Eclectic. Por the pur- 
pose of proper representation, the State was divided into eight health 
districts. 

Under this arrangement each district remained, unrepresented for one 
year after its representative had served his seven year term, and thus 
it was that there were eight health districts and only seven physicians 
on the Board at any one time. It was intended that the same sectarian 
division of the Board members should be maintained, and accordingly 
each new appointee was selected from the same school of practice as 
the last retiring member. 
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The Secretary was elected by the Board but was not a member. The 
Secretary had no executive authority whatever and had no power to do 
anything under the law, except he was directed by the State Board of 
Health in session. 

The annual appropriation for State Board of Health purposes has 
always been the same and is the same today. The annual appropriation 
for State Board of Health work was $5,000 and out of this was paid the 
salary of the Secretary, as it is today. All office and general expenses 
had to be paid with this appropriation. The Board members received 
only their actual expenses when attending meetings or serving the 
State in an official capacity. Of course the physician members of the 
State Board of Health constituted the State Board of Medical Exam- 
iners, for the purpose of conducting examinations for physicians who 
desired to come into Iowa to practice medicine. These physicians re- 
ceived, each of them, the sum of $8 per day and expenses for such work, 
and this plan existed up to the change of the law, which was made by 
the 35th General Assembly. 

The functions of the Board were numerous and varied. The work 
was to exercise general supervision over the health matters of the state, 
to make regulations governing the management of dangerous diseases 
and to make suggestions relative to health regulations. 

As medicine advanced and laboratory experiments were made, it be- 
came necessary in making diagnoses of certain diseases, such as diph- 
theria, and typhoid fever, that a public health laboratory be established, 
and this was done by the legislature which established a State Board of 
Health Laboratory in one of the University buildings, and the law made 
the Professor of Bacteriology and Pathology in the University the di- 
rector of the same. Dr. Henry Albert, the efficient Professor of Bac- 
teriology and Pathology of the College of Medicine at Iowa City, has 
held the position since its establishment. In this laboratory were made 
and are made at the present time bacteriological examinations for the 
diagnosis of diphtheria, typhoid fever, tuberculosis, hydrophobia and 
other diseases; patients who have been bitten by rabid animals are 
treated here by the Pasteur method, free of charge. 

All examinations in the State Foard of Health laboratory at Iowa 
City are made free to the physicians, cities and others of the State. We 
will not attempt to give the many thousands of examinations which 
have been made during the past years in this laboratory. The annual 
appropriation for the support is $6,000 a year, which is used to pay the 
expenses of the laboratory. 

There is connected with the State Board of Health a Vital Statistics 
Department, of which the Secretary of the Board is the Registrar. For 
this service the Secretary receives no compensation. There are other 
departments connected with the State Board of Health, of which its 
Secretary is the Secretary of these departments, in the same manner as 
he is the Registrar of Vital Statistics. The departments are and have 
been for years. State Board of Medical Examiners, State Board of Em- 
balmers Examiners, State Board of Nurses Examiners, and State Board 
of Optometry Examiners. All of these departments are separate and dis- 
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tinct from the State Board of Health and are not supported by any appro- 
priations from the State. All of these last mentioned are supported by 
fees, and the law provides that no money shall be expended in excess 
of the fees received. This was and is a wise provision of the law, since 
there could be no other method, as provided by law, for paying expenses 
except the resources which were created by the collection of fees pro- 
vided for by law. It will therefore be seen that if any money was ex- 
pended beyond the fees collected, then such bills could not be paid, for 
the law provided no funds except the fees. These fees collected were 
all paid into the State treasury and all accounts were itemized, certified, 
and verified, and audited before payment could be made. All accounts 
of whatsoever character since I came into this office have been audited 
by the Executive Council, composed of the Governor, Secretary of State, 
Auditor of State, and Treasurer of State, and all fees were handled 
and are being handled in the same manner as appropriations made by 
the State legislature. 

It is here to be observed by any one acquainted with the law that all 
appropriations and fees have been handled exactly alike, and at no time 
during my term as Secretary have I been allowed the expenditure of 
any money beyond the appropriations or the fees collected, and I mean 
by this that the members of the Executive Council were made acquainted 
at all times with the conditions existing in the State Board of Health 
office in order that there might be a wise expenditure of money. All 
bills being audited by the Executive Council, there is no opportunity , 
afforded the State Board of Health office to use money in any other 
than a legitimate way. 

All matters pertaining to the transportation and disposition of dead 
bodies are under the supervision of the Board of Health, and besides 
issuing certificates to physicians, as a Board of Medical Examiners, the 
Board of Health is charged with the examination and licensing of em- 
balmers. The Secretary of the Board and two Board members together 
with two licensed embalmers comprise the Embalmers Examining Board, 
which Board conducts all examinations for embalmers and issues to 
them licenses. 

The Secretary and one Board member, appointed by the Governor, 
together with three registered optometrists, serve as the Optometry 
Examining Board, which Board conduct all examinations relating to the 
fitting and adjusting of eye glasses. 

The Secretary and two Board members, together with two registered 
nurses, comprise the Nurses Examining Board, for the registration of 
trained nurses. In addition the Board of Health establishes the standard 
of nurses' training schools and gives official recognition to such schools 
as meet the requirements. All nurses' certificates are issued by the 
State Board of Health, after examinations have been held. 

The Board inspects all maternity homes in the State and grants per- 
mits to such as meet the requirements. The Board also maintains and 
keeps a supervision over these Maternity Homes, for the purpose of hav- 
ing them conducted in accordance with the Maternity Home law. 

The Board makes rules and regulations regarding the inspection of 
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petroleum products and prescribes apparatus for testing and using these 
products. Tlie oil inspectors, however, are appointed and removed by 
the Governor. 

It must be observed that the Iowa State Board of Health covers a 
very wide and important field, and that a large part of its work is very 
technical and important. As has been said, the physicians of the Board 
of Health are charged with all medical examinations and it is the duty 
of the Board to control and regulate the practice of medicine in the 
State, to examine all applicants for license to practice, to revoke li- 
censes for cause, and to establish a standard of medical schools. 

Under the law the Hoard of Examiners is allowed to establish re- 
ciprocal relations with Boards of other States, and to license applicants 
to practice in Iowa without examination, provided they have been li- 
censed in the State from which they come. This privilege may only be 
granted to applicants coming from states which recognize Iowa licenses 
in like manner. The establishing of reciprocity with other states is a 
matter of some difficulty and a great amount of detail, and depends upon 
the maintaining of the high standard of requirements of the Iowa Board. 

Iowa physicians desiring to change their locations may enter the fol- 
lowing states without submitting to an examination, in the following 
manner: 

The Iowa State Board of Medical Examiners (Physicians of the State 
Board of Health) issues two forms of reciprocal certificates; Reci- 
procitj/'A and Redprocity-B. 

BECTPROCITY "A." 

Upon the basis of a written examination in all the subjects required 
by this Board by a State Examining Board having reciprocal relations 
with the Iowa Board; provided, the applicant was a graduate of a medi- 
cal college recognized by the Iowa State Board of Medical Examiners 
as in good standing upon the date of said graduation, and that the gen- 
eral average attained by the applicant at said examination was not be- 
low 75 per cent. 

The Iowa Board places no limitations as to date of examination, but 
if the state issuing the certificate upon which reciprocity is asked limits 
reciprocal agreements to certificates issued upon the examination held 
subsequent to a special date, the same limitation shall be imposed upon 
its licentiates applying for recognition by the Iowa Board. 

The following states have been admitted under both Reciprocity-A and 

Colorado, Delaware, New Hampshire, New Jersey, Pennsylvania, 
Texas, Virginia, Wyoming. 

RECIPROCITY "B." 

Upon a certificate issued by another state holding reciprocal rela- 
tions with Iowa upon the basis of a diploma without examination; pro- 
vided, that the diploma was issued prior to January 1, 1899, by a medi- 
cal college entitled to recognition by the Iowa State Board of Medical 
Examiners on the date said diploma was issued. 

The following states have been admitted under both Reciprocity-A and 
Reciprocity-B: 
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Georgia, Kansas, Kentucky, Maine, Maryland, Wisconsin, Michigan, 
Minnesota, Missouri, Nebraska, New Hampshire, Nevada, New Mexico, 
North Carolina, Ohio, Utah, West Virginia. 

Graduates of Osteopathic Schools are examined by the Board of Medi- 
cal Examiners in Anatomy, Physiology, Chemistry, Histology, Pathology, 
Gynecology and Obstetrics, at the same time, in the same manner, and 
upon the same questions, as graduates of medical colleges and are li- 
censed by the Board upon attaining a general average of 75 per cent, or 
above. 

A very important department of the State Board of Health is the 
Antitoxin Department, which has saved not only hundreds of lives, but 
has saved to the people of Iowa many thousands of dollars. The Board 
realizing that the high price of diphtheria antitoxin ($7.50 a dose) was 
preventing its use and thus favoring the spread of diphtheria, made ar- 
rangements with the Dr. H. M. Alexander & Co., of Marietta, Pa., to 
furnish antitoxin of the highest quality to the Board for $2.25 a dose. 
This is furnished through local distributors, appointed by the Board. 
There are 250 stations scattered all over Iowa, where State Board of 
Health Antitoxin can be procured at lowest rates. Remittances are made 
by the distributors to the H. M. Alexander & Co., and the Board Is re- 
quired to keep things in order and to maintain a central depot, and to 
supply emergency demand. The state needs only to provide an extra 
clerk to keep this plan in operation. 

In order that the people of Iowa may know something of this one 
department, I desire to embody in this article the following statement 
of fact: 

DIPHTHEBIA. 

Amount of money saved to the people of Iowa by the Iowa State 
Board of Health, through its antitoxin stations, which are 250 in num- 
ber, and where Iowa State Board of Health antitoxin has been distributed 
during the past four years. This not only represents money saved, to 
the people of Iowa, but represents hundreds of lives saved from the de- 
structive disease, diphtheria. 

DIPHTHERIA ANTITOXIN. 

Number of packages used in four years 8,258 

Amount actually paid for same $11,526.75 

Cost if furnished at regular prices $38,422.50 

Amount saved to the people who used Iowa State Board of 

Health antitoxin $26,895.75 

Number of packages sent out on emergency orders from State 

Board of Health office 3,415 

Amount paid for same $ 4,555.35 

Cost if furnished at regular price $15,184.50 

Amount saved to the people on antitoxin sent from State 

Board of Health office on emergency orders $10,629.15 

The antitoxin furnished by the Iowa State Board of Health was pre- 
pared under United States government license issued to the Dr. H. M. 
Alexander & Co., Marietta, Pa. 
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The above figures are taken directly from the books and show the 
amount actually saved to the people of Iowa. 

It should be observed in this connection that the money saved to the 
people of Iowa by the Iowa State Board of Health has not only been a 
financial saving but hundreds of lives have been saved whose value and 
usefulness to our state and people cannot be measured with a money 
value. 

One of the purposes of the State Board of Health as stated in the 
code, is to disseminate knowledge of hygiene and to suggest further 
necessary legislation. The Board has tried to render at all times efficient 
service, and has ever been ready and anxious to help the legislature to 
promote the health and happiness of the people. 

We have thus outlined in a brief way some of the history and a part 
of the work which the State Board of Health has tried to do. We now 
come to the Thirty-fifth General Assembly, which enacted a new section 
of the Board of Health law. Section 2564 of the code supplement was 
repealed and Chapter 207, Acts of the Thirty-fifth General Assembly, was 
enacted in lieu thereof. This new law of the Thirty-fifth General As- 
sembly obliterated the health district plan, and provided that the CJover- 
nor, Secretary of State, Auditor of State, and Treasurer of State should 
all become ex-officio members of the State Board of Health, and all funds 
of whatsoever kind or character which had been made heretofore to the 
State Board of Health, or which shall be made hereafter were to be ex- 
pended under the supervision and sanction of the executive council, and 
not under the supervision of the State Board of Health, as heretofore. 
This new law makes the Governor, the Secretary of State, and the 
Auditor of State an appointing board, and the secretary of the Executive 
Council is secretary thereof. This appointing board appoints five mem- 
bers of the boards, composed of a sanitary engineer and four physicians. 
Of the five members who are thus appointed not more than three of 
whom shall belong to the same political party, and of the four physicians 
not more than two of whom shall belong to the same school of practice. 
Of the five members composing the board, three are republicans and 
two are democrats. It will thus be seen that the State Board of Health 
is not only non-partisan, but is not predominated by any particular 
school of medicine, as the four physicians now connected with the State 
Board of Health as members are composed as follows: Two physicians 
belong to the regular school of practice; one is a homeopathic member 
and one is an eclectic member, thus all of the schools of medicine are 
represented as provided by law. 

The employees and all connected with the office feel it their duty to 
work for the whole state and all of the people all of the time. There is 
not a political appointment connected with the office or its service in 
any manner whatever. All parties and all creeds and all colors are 
treated exactly alike when transacting business with the State Board 
of Health. 

The new plan of organization we believe to be the most perfect of any 
with which we are acquainted, for the reason that when the Board of 
Health is not in session the Secretary, by law, is the State Health Corn- 
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missioner and the executive officer of the board, and has full power to 
act in the same manner as the board would have when in session. This 
plan allows the Governor, Secretary of State, Auditor of State, Treasurer 
of State, the physicians of the board, and the Sanitary Engineer to all 
come together and outline public health work, then when the board 
adjourns, the Secretary becomes the executive officer of the board. 

Another advantage is given in the new law over the old law that an 
efficient member may be re-appointed, which could not have been done 
under the old law. A member can also be appointed from any part of 
the State which may be thought best by the board of appointment. This 
very efficient law was prepared by the committees on public health and 
was introduced in the legislature as a committee bill. After it has been 
discussed thoroughly in both committees, the House of Representatives 
and the Senate, for a number of weeks, the bill was almost unanimously 
passed by the legislature. 

Under this new law the Sanitary Engineer and the Secretary have 
been working together harmoniously to bring about better conditions in 
the State relative to a pure water supply and the proper disposal of 
sewage and night-soil, and during the last two legislatures bills have 
been introduced in the legislature asking for help in the matter of 
preventing the pollution of streams, and no city has been permitted, 
when putting in a new sewerage system, to pass its sewage into any 
stream without first making arrangements for purifying the sewage be- 
fore being allowed to pass into the stream. A large number of the cities 
and towns of Iowa, many years ago, were permitted to empty their sew- 
age into the streams, and these systems having been enlarged, more 
sewage has been emptied into our streams, and the State Board of Health 
not having the means at hand, neither had it the help to make a com- 
plete sanitary survey of the state; but a large number of cities and 
towns have been surveyed and recommendations have been made to 
these cities relative to the establishing of their water works systems and 
their sewerage systems. This has not been done so extensively as the 
board has desired, but progress has been made, and a complete super- 
vision has been in operation under this new law. Conferences have been 
held in the State Board of Health office at which the Governor and mem- 
bers of the Executive Council were present, and the board feels that, 
during late years, there has been a steady progress all along the line of 
public health work in Iowa. 

Under the board's direction, bulletins have been issued from time to 
time on all of the various topics which have related to all of the con- 
tagious and infectious diseases and the means of preventing their spread. 
The bulletins have treated specially such subjects as: Smallpox; The 
Unsuspected but Dangerously Tuberculous Cow; Typhoid Fever — What 
Causes the Disease and How It May Be Prevented; Save the Babies; In- 
fant Mortality — Vital Statistics; Clean Bakeries and Restaurant 
Kitchens — Death Lurks in Dirty Food; Preventive Medicine — the Plague 
and Leper Rat; The Public Drinking Cup; The Diphtheria Carrier; What 
the Mayor and City Council Can Do in the Prevention of Typhoid Fever; 
A Method of Preventing Smallpox, Pellagra; The Septic Disposal of 
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Sewage and Night Soil; Conservation; Pneumonia; Tuberculosis; Rural 
Sanitation; Special Instructions Relating to Infantile Paralysis and Its 
Prevention; an 'EmlDalmers' Bulletin, with complete instructions relative 
to the proper disposal of the dead; Fumigation and Disinfection of 
Houses and Public Buildings, a complete guide for the use of Nurses 
and Hospitals. 

The above are but a few of the very many topics that have been 
handled and literature sent out all over the state. Hundreds of extra 
copies have been distributed among the schools, and public health and 
hygiene have been taught. 

The new board feels that its work is but just begun and its purpose 
is to improve and improve, and improve. At the present time the State 
Board of Health is hoping for a better and a purer water supply and is 
working to that end. The board has become thoroughly convinced that 
at the present time there is as much danger in a pollution of the soil 
by the use of the common privy as there is danger in the pollution of 
our streams. 

It is to be seen with the present formation of the board as outlined 
by the last legislature that we are progressing along right lines, and 
it should be observed that the new board has only been in operation, at 
this writing, just seventeen months, and, of course the people of our 
state certainly do not expect us to accomplish everything in this short 
time. We hope that the coming legislature and the people of Iowa 
will give the State Board of Health a sufficient appropriation in order 
that more work and better work may be done. In concluding this brief 
outline I wish to state that we have only spoken of the old board under 
the district plan and the work of the new board under the general or 
state plan, and it is believed that the present plan will work out more 
and better results in public health work in Iowa than any other which 
has ever been promulgated heretofore. What we need now is a larger 
appropriation, in order that the board may expand and thereby be en- 
abled to do more and better work. 

With all funds which are appropriated for State Board of Health pur- 
poses in the hands of the Governor, Secretary of State, Auditor of State, 
and Treasurer of State, there can be no mistake made in any of the 
work, as the members of the Executive Council sit at the sessions of 
the State Board of Health and become thoroughly acquainted with the 
work of the board. The Governor of the State keeps a very close tab on 
the work of all the departments, and we feel glad to consult with him, 
as the chief head of the State Government, relative to all of the work 
which the State Board of Health has done in the past and is now doing. 
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REPORT OP QUARANTINABLB DISEASES POR THE PISOAL YEAR 
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TABLE NO. 1. 

QUARANTINABI/E DISEASES REPORTED TO THIS OFFICE FROM JULY 1, 1«10, 
TO JANUARY 1. 1913, ARRANGED ACCORDING TO COUNTIES. 



COUNTY 


DISEASE 




< 


1 

1 


1 


1 


1 


1 


AdaJr 


Mphtheria „ _ 








a 






1 




Anterior poliomyelitis— 












1 


Adams , ,__. ._, ^ 


(No report) — 














Allamakee 

Appanoose . 

Audubon . 


Scarlet fever 

Scarlet fever 

Diphtheria 

Scarlet fever. __ 


1 


""l 

3 


1 


9 


^ 4 
12 


..... 

a. 
1 

2 


1 

14 
20 

1 


Benton 

Black Hawk. „ 


Diphtheria 

(No report) ___ 








1 


15 


186 


204 


Boone _ __ 


^arlet fever___ ^ __ _____ 




1 


1 






■1 




Diphtheria 

Anterior poliomyelitis— 





2 

IL 

1 


3 


2 


7 
1 


Bremer . — 


(No reoort). 








Bucbanan __ j__ 


(No report) 






"1 -" 




Buena Vista 


Scarlet fever. 






■ 2 

? 
..... 

1 








2 




Diphtheria __ _._ 






3 





2 


8 




Stmallpox _ -. __ ___ 






1 


Butter .^ 

Calhoun 

CaiToIl . _ 


Smallpox , - 

Cerebrospinal meningritis' 

Anterior poliomyeHtis 

(No report) 

Scarfliet fever. _._ 







1 

__— . 


mil 





1 
1 
1 


Oass _ 




6 

1 


1 


6 


Cedar _ 


Anterior poliomyehfcis ^_ 

Scarlet fever 

rWphtlheria — ^ 


. . 


1 


1 


Cerro Gordo, 


i— - 


1 






3 




1 


3 


Chickasaw __ 


Anterior poliomyelitis_ 










a'l 


1 


Clarke 


Diphtheria , 

Smallpox 

Anterior poliomyelitis_ 


1 












,1 







i 








1 

_____ 

i 
1 


1 
1 


Clay . _^._ 


Diphtheria 

Scarlet fever 

Scarlet fever. .. ._ ^.. 


2 

1 


" 3 
2 


6 


Clayton 

Clinton _ ^ 


— 







3 

1 




Diphtheria ... 

Smallpox _ _ ^ ^ _ 





_-... 
""I 


1 
i 


7 

2 
2 





9 

1 
11 




Anterior poliomyelitis 

Diphtheria 

Anterior poliomyeHtis -. 





Crawford - 








6 
3 


DaBas . _. 


Scarlet fever ^ 

Diphtheria - . .. 


1 


. 




2 

1 
9 

1 


3 












1 


Davis - - 


SImalflipox — 

Diphtheria ._ 











1 
1 


10 
2 


Decatur _ __ 


Diphtheria ~ . 






1 
- 




1 




Smallpox 

Anterior poliomyelitis..- 

Diphtheria _ .. .__. — 
Diphtheria 

Dinhtheria ^ 


1 







1 


3 


4 
1 


Delaware 






1 


Des Moinee 


1 







9 

1 


if- 


a3 

2 


Dubuque , 


Diphtheria 

Smallpox - - 











1 

1 

— _-. 


1 
1 


Emmet 


Scarlet fever . — -_ 






2 


1 


— 


3 


Fayette __ 


Smallpox -.^ 

Diphtheria 

Anterior poliomyelitis 

(No report) _._ 


____ 




1 
1 


Floyd _ — _ 






1 


1 


1 


3 


Ppn,nliiHn 


Scarlet fever , 

Diphtheria 









1 


— 
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2 

1 


2 
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Fremont 


Scarlet fever 












2 




Dilphtheria 

Anterior poliomyelitis' 

Scarlet fever 







" i 







1 
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Greene 
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Gnmdy 


Diphtheria 

Diphtheria 













1 
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1 
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CX)UNTY 



DISEASE 



I 



Guthrie 

Hamilton 

Hauicock _-. 

Harddn 

Harrison 

Henry - 

Howard 

Humboldt — 
Ida 

Iowa > 

Jackson 

Jasper 

Jefferson — . 
Johnson 

Jones 

Keokuk 

Kossfuth 

Lee _ 

Linn 

Louisa 

Lucas 

Lyon 

Madiston .^_. 
Mahaska — 

Marion 

Maraha'U 



Mills 

MitcheU 

Monona 



Monroe 

Montgomery . 
Muscatine _— 

O'Brien 

Osceola 

Page 

Palo Alto 

Plymouth — 

Pocahontas - 



Scarlet fever..- 

Diphtheria 

Anterior poHomyditla 

Diphtheria 

Anterior po'Jiomyelitis 

Scarlet fever 

Diph.theria 

Smallpox 

Diphtheria 

Diphtheria 

Smadilpox 

Scarlet fever 

Diphtheria 

Diphtheria — 

Cerebrospinal meningitis 

Anterior poliomyelitis 

Scariet fever. 

Diphtheria -^ 

Anterior poliomyelitis 

Scarlet fever 

Diphtheria -- — - 

Smallpox 

Anterior polio-myelitis 

(No report;) 

Scarlet fever 

Anterior poliomyelitis 

Diphtheria 

Stsarlet fever 

Anterior poliomyeadtls 

Scarlet fever 

Diphtheria 

Smallpox : 

Scarlet fever 

Diphtheria 

Anterior poliomyelitl s 

Scarlet fever 

Diphtheria 

Scarlet fever 

Scarlet fever 

Diphtheria 

Scarlet fever '_ 

(No report) 

Scarlet fever 

Diphtheria 

Anterior poliomyelitis 

Scarjet fever - 

Diphtheria 

Scarlet fever w 

Diphtheria 

Smallpox 

Anterior poliomyelitis 

Diphtheria 

Scarlet fever 

Smallpox 

Anterior pollomy«Iitis , 

Scariet fever 

Diphtheria 

Orebrosiplnal meningitis 

(No report) 

Scarlet fever 

Diphtheria .- 

(No report) 

(No report) 

Scarlet fever . 

Diphtheria 

Scarlet fever 

Diphtheria 

Diphtheria 

Sm.allpox 

Diphtheria 

Smallpox 



:\""2 
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13 



20 



24 
4 
2 
2 
3 
1 
4 
5 
1 
1 
3 
2 
1 
2 
1 
6 
1 
7 
1 
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12 
2 
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" i 

5 
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1 
2 
1 
6 
3 
2 
2 
4 
13 
17 
1 
2 
1 
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5 
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COUNTY 



DISEASE 



Polk 



Pottawattamie . 



Powes>tueik __ 

Ringgold — 
Sac 

Scott 

Shelby 

Sio-ux 

Story 

Tama 

TayHor 

Unfon u. 

Van Biirea 

Wapello 

Warren 

Washington . 

Wayne 

Webster 

Winnebago _. 
Winlieslbiek _. 
Woodbury ., 

Worth 

Wright 

Total _.-. 



Scarlet fever 

Wp-htheria 

SmaHipox 

Cerebrospinal meningitis 

Anterior ppHomyelitis- 

Scarlet fever 

Diphtheria 

SmaiMpox 

Cerebrospinal meningitis 

Anterior poHomyelltiis 

S<;a.ri!et fever 

Anterior poliomyelitis 

Diphtheria 

Smallpox 

Anfterior poliomyelitis 

Scarlet fever 

Diphtheria 

Smallpox 

Anterior poliomyelitis ^- 

Scarlet fever 

Diphtheria 

Scarlet fever 

Diphtheria 

Diphtheria _ 

Anterior poliomytlMtisi 

Diphtheria 

(No report) 

(No report) 

Scarlet fever 

Scarlet fever , 

Diphtheria . 

Scarlet fever 

Diphtheria _. - 

Scarlet fever 

Diphtheria 

Anterior pol1omyelltiS( 

Scarlet fever 

Diphtheria 

Scarfet fever 

Diphtheria 

Smallpox 

Anterior poliomyelitis. 

Diphtheria 

(No report) 

Siearlet fever 

Diphtheria 

Anterior potiomyelitls 

(No repori;) 

Anterior poliomyelitis 



i; 



2:_ 



m 64 128 310 402 



12 
36 
18 



20t 
29 
4 
2 
5 
47 
24 
1 
1 
1 
3 
1 
2 
1 
11 
16 
2 
8 
6 
3 
4 
1 
1 
2 
4 



3 
9 
1 
6 
8 
8 
1 
2 
2 

9 • 
6 
3 
9 
1 
1)5 



1 
2 

1 

"i 

J 1,193 
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QUARANTINABLE DISEASES REPORTED TO THIS OFFICE PROM JANUARY 1. 191S, 
TO JULY 1, igas, ARRANGED ACCORDING TO COUNTIES. 



COUNTY 


DISEASE 


i 


1 


s 


1 




i 


1 


AdaJr . 


Scarlet fever_ 










6 
6 


2 
"'1 


g 




Diphtheria 

Smallpox 

Anterior poliomyelitis 

Ijcarlet fever 

Smallpox 

t>carlet fever 

Smallpox 

Anterior poliomyelitis 

Scarlet fever _ __ 

Diphtheria 

Cerebroepinal meningitisL 


' 3 

1 

1 


1 
2 






1 
IB 








1 




1 
5 

i 


2 

a 

1 

i 
3 


i 

7 
""2 


- . 


- 
1 


3 


Allamakee . _._ 


6 
10 


Appanoose _ 


1 
2 
18 




2 

1 


Alidubon 


Scarlet fever 

Diphtheria 

Smallpox - 

Scarlet fever 1 

Diphtheria 

Smallllpox 

Diphtheria 

Smallpox _ 


"2 
3 


2 
4 
2 


Benton _ 





"~" i 


1 
2 


- 





1 
4 
4 


Black Hawk 




1 





■"1 
4 


1 

a 
2 

1 

14 


5 
3 


Boone 


Scarlet fever 






d 
3 

11 

1 


8 


20 




Diphtheria 

Smallpox 


10 
3 


4> 
7 


18 




18 

i 

1 

1 


24 

- 


77 


Bremer 

Buobanan 


Diphtheria — 

Scarlet fever 

Diphthoriai __ _ _ -^ 


1 


Buena Vista 


Smallpox 

Scarlet fever __ 

Diphtheria , 

Stmallpox 

Scarlet fever 


2 


1 
1 


1 

4: 

""2 
2 


1 
3 


3 

- . 


1 
2 


Butler 


6 

7 
5 


riH.Thrvnn 


Smallpox , 

Anterior poliomyelitisi 

Scarlet fever 


— 


1 
1 
10 




Smallpox 


3 


2 
6 

"'27 


1 

1 


1 


9 


Carroll . — 


Scarlet fever_ 


7 




Diphtheria -r 

Smallpox 


1 


2 


1 


4 
38 


Oaes 

Cedar _ 


Diphtheria - 

Smallpox 

Scarlet fever 


_ 
10 


""10 


3 


9 


1 
46 
1 


Ctorro Gordo 

C(horokee 


SmaUpox 

Scarlet fever 

Smallpox - 

Diphtheria 

Smallpox - 

Scarlet fever 

Smallpox 

Scarlet fever 

Smallpox 

Scarlet fever 

Diphtheria 

SmaMpox _ _ _ 


2 
2 
18 


■ 3 
40 


i 
7 
3 
2 


- 

3 


""1 


2 

9 
76 
7 
2 


OhiQkasaw 


: 1 : 

ii 1 


2 

1 


2 








8 


Cdarke 

Clay 


a 
3 
1 


3 



- 





u 


3 
39 
8 




8 

1 

' 3 

1 
8 

1 


12 

1 

"4 

a 
"~1 


2 

"""1 
- 

.2 
4 
2 


4 

5 

1 

- 
2 


27 
2 


Clayton _„ 


Scarlet fever _ _ 


4 

1 


""1 
2 

1 

1 


11 


Clinton . -_ ^ 


Smallpox . 

Scarlet fever__ 


4 
18 


Crawford 


Diphtheria 

Smallpox 

Scarlet fever 

Diphtheria . 

Smallpox 


16 

20 

2 

9 

4 
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COUNTY 


DISEASE 


eS 

i 


03 


1 


1 




i 


2 

1 


DaEas 


Scarlet fever 

Diphtheria 

Smallpox: 

Starlet fever 

Diphtherial __ 

Smallpox 

Oerehrospinai meningitis^ 

(No report) 

Scarlet fever __ 


2 

6 

26 

1 
1 












2 




"~28 
2 


2 
49 

1 

— -g 

— -- 
2 
§ 








8 


Davis 

Decatur 

Delaware ■ 


IS 
6 

1 

7 
..... 

1 


9 
1 

1 


1 
i 


131 
3 
4 
13 
2 

2 




Diphtheria 


1 
2 


1 

1 


8 


3 


19 


Des Moinesi 


Smallpox 

Sifiarlet fever.— 

Diphtheria _ 1. — 


3 

7 
6 


Dickiiisoii . 


CerebrospinaJl meningitis 

(No report) __. 







1 


DubuQue 


Scarlet fever ..^ 

JMphtheria 

Smallpox _. 

Scarlet fever 

Diphtheriiai 


3 
13 





1 






1 


EDQinet - — 


3, 2 




7 
13 


p.ay^tte — 


1 


"_.:j" :: 


1 


2 


4 






1 

2 
6 


1 


Eloyd 


Smallpox 

Oerebrospinal meningitis' 

Scarlet fever 

Diphtheria _. „ - 


i_ 


1 

1 


3 


1 




5 

1 
2 
6 


FranJdin 


Smallpox 

Scarlet fever 

Diphtherial . 

SmalliK)x __ __ 


"■'2 


i 


3 




1 
1 


1 


1 
2 
3 
3 


GreGRQ _w 


Scarlet fever 

Smallpox , 

Anterior poliomyelitis 

SmalQlpox __ 


--- 





S 

1 

""I 

1 
3 
8 


S 
. _ 


" i 


3 

6 
1 
5 


Gnmdy , 

Guthrie 


Smallpox , 

Scarlet fever... 


"4 


..._ 


— 


9 
6 




Smallpox 


1 
1 
2 
2 


2 
2 


11 


Hamilton — 


Diphtheria 

Smallpox 

Scarlet fever 


. ^- 







1 








9 


HaDCOck j_ 








4 




Diphtheria . 


1 

4 


..... 


1 


4 


1 




Smallpox ^ 

Bcarlet fever. . . . 


9 


Ha-iHffin -- — 


1 





1 
2 




Smallpox — 




1 


TTfLrrinmit 


Starlet fever.- , 

Diphtheria 

Smallpox .... 

Cerebrospinal meningitis 

ScaiTttet fever 

Diphtheria ., - 


1 
1 
5 

e 

12 
2 
1 

1 




1 








1 

_ 

1 


- .- 
1 


I] 



..... 


2 


Henry 


. - 

i 
"""3 

2 


4 

"i 

i 
2 
4 


9 
6 

13 

8 


Howard 

Humboldt — 

Ida 

Iowa -^ -^ 


Smallpox 

Scarlet fever 

Smallpox , 

Scarlet fever 

Diphtherial 

Smallpox 

Sfcariet fever 


1 
6 

1 
1 
1 
2 
4 




Diphtheria 

Smallpox . _. __ 

Diphtheria 

Scarlet fever 

Diphtheria - - 


1 
4 
2 


Ja&per 









4 
2 




Smallpox ... 


2 
3 

1 
. - 


1 


8 


— -~ 





11 


Johnson 


Scarlet fever .. ._ 

Diphtheria 

SmaUpox 

Scarlet fever — 

Dinhtheriia — — ._ 


3 


~(i 


2 


'"2B 


7 

1 

1 


2 


12 
1 
3 
2 




Smallpox 




k::.. 


2fr 
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coxm'VY 


DISEASE 




1 


f 

08 


^ 


1 


•^ 


1 


Jones ^ 


Scarlet fever 




6 

__.. 

■"l9 
1 
3 

1 

3 


37 

_.._- 

4 

13 


9 

1 

a 

1 

"" i 

"35 

""10 

6 

_ - 


I 


' 1 


92 


Diphtheria 

BniiaJi?pox _ 

Scarlet fever 

smallpox 

Diirtitheria 

Smalilpox 

Scarlet fever 

Diphtheria — 

Smallpox 

Scarlet fever 

Diphtheria 

Smallpox : 

Oerebroflpinal meningitis 

Anterior poliomyelitis 

Smallpox 

(No report) 

Scarlet fever 

Smallpox 

C<erebrosplniaa meningitis 

Smallpox ^ 

Scarlet fever 

Diphtheria 

SmaMpox 

Anterior poliomyelitis — _ 

Diphtheriai 

Smallpox 

Btoartet fever 

Diphthjeria 

smallpox 


- 

1 

2 

.— _ 

2 
3 

1 

a 

6 
6 


6 

1 


Keokuk 

Kossuth 

Lee -^ 

Ldnii 

Louisa 


1 
_ . 

1 

_ 

39 

___.. 

2 

1 

i 


i 

"""l3 

H 

— __. 

2 


2 

2 
2 

4 

3 

2 

20 

137 

2 

43 

12 

1 

5 


IjUCms 


_ __" 




Lyon - 




_____ 




1 
1 


Madlsion _ __ 


1 
3 

7 






mil 
""' 7 




1 
4 


Mahaska 





2 


22 
6 


Marion — 


1 

1 


2 

i 

5 

1 

_— . 





:::z 


""""2 


3 

2 
1 
6 


Mamhail 

Milb 


3 

""ai 
-___ 

1 

""ie 


6 

1 
8 

^4 

""3 


10 
1 

1 




Diphtheria 




7 


Mitchell _— . 


Smallpox 

Scarlet fever. 


._-_ 


- 


- - 


1 
3 




Smallpox _ __ _ _> _ 


22 


Monona 


Scarlet fever _ 

Diphtheria 

SmaHpox 

Cerebrospinal meningitis 

Scarlet fever ^_. 

Diphtheria 

Smallpox 

Smallpox 

SearJet fever 

Diphtheriai 

Smallpox 

Scarlet fever 


6 

11 

1 

2 

_____ 

4 
3 


1 
3 
4 

_ 

3 

""9 
2 


1 


Monroe 


1 

1 

-_-_. 

1 


_ . 



""1 

1 


2 
__-_ 

8 


_ - 


10 

17 

1 

4 


MontfiTomery 

Muscatine 

O'Brien 


1 
1 
3 

12 
3 

19 
4 


Qsceola 

Pagre 

Palo Alto - 


Scarlet fever 

smallpox 

Iscarlet lever 

Diphtheria 

Scarlet fever 


~ 1 
1 


2 

8 
1 


__-_- 

i 

4 
3 

10 

46 

62 
_ ^_ 

6 
10 

f» 
6 


m 

90 

1 

8 

1 

14 

1 

1 
1 


2 

._„- 
i 

8 
22 

ei 
""""2 

6 

4 
2 


1 
1 

™_. 





2 
3 




Diphtheria _ __J 


1 


9. 


Pl'y mouth 


Smallpox 

Scarilet fever 

Diphtheria 

♦SmaHpox 

Scarlet fever 

SmaUoox 


« 


Pocahontas 


"'"2\ 6 






' 5 
t 46 


Polk _ 


Stearlet fever 

Diphtheria . 


9 
4f7 
80 

7 
5 
3 


5 

7 

31 

_____ 

""12 


S 




9 154 




Smallpox 


41 34f> 


Pottawattamie __ 

Pow(«hiek 


Cerebrospinal mening-itis 

Scarlet fever 

Diphtherial 

Smallpox 

Cerebrospinal meningitis 

Scarlet fever 

Wphtheria 

Smallpox 




1 
21 
19 
46 
6 
5 




7 










1 
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COUNTY 


DISEASE 

• 


* 


1 


1 


1 




Ha 


1 
& 


Rjnggold 


EWphtheria 






1 

4 
2 


"~s5 

4 
10 

3 
10 

9 

2 


6 

- 

1 
4 
6 

7 

"5 
""2 

. J 
" 9 


-— 3 

2 


7 

""""1 
2 

. - 
..... 


6 


&ac 


Smallpox __ 

B.-arlet fever 

Smallpox 


1 

1 
2 


5 

8 

a 
1 

1 

2a 

3 


30 
5 
10 


Bcott _ 


Sbarlet fever. . ^ 


17 




Dipbtberia 

Smallpox ___ 


81 

24 


Shelby 


Scarlet fever 

Smallpox 


S 


6 
4 


&ioux 

Story 

ram a 


Scarlet fever 

Diphtheria 

Smallpox 

Scarlet fever 

Dii>htberi,a! 

Smallpox 

Scarlet fever 

Dip-htheria - 

Smallpox ___ ._ . 


..... 
1 


:i-L.! 

1 


6 
3 

2 

1 

2 

16 

a) 




3 

11 


r»ai3nIor - 


Scarlet fever 

Scarlet fever. _ 


8 
..... 





'— 


1 


1 


(Tnion __ — 


r — 

2 

1 


5 


Van Buren 

Wapello 


Scarlet fever 

Diphtheria 

Scarlet fever , 

Diphtheria .. 


15 
11 
1 




2 




Smallpox . ' 






1 




Cerebrospinal meningitds 

Scarlet fever 

Diphtheria 

Cerebrospinal meningitis 

Diphtheria 

Smtallpox 




i 

4 


5 

2 

1 
.__ 

3 

""io 

' 3 
982 


1 


1 

- — 1 


2 








8 








1 


WB<sihjn£rton' 


2 

7 
1 
1 
3 

637 


""64 

-— . 

1 
4 


1 

'"si 


1 

""10 
2 

1 


2 




1 


Wayne 

Webster 


(No report) 

Stoarlet fever 

Diphtheria 

SmaUpox 

Soarlet fever. _ 


..... 

1 
38 


- 


Winnciba &ro 


1 
257 

2 


Winneshiek 


Diphtheria 

SmaMjpox 

Scarlet fever 

Smallpox . 

Scarlet fever 

Diphtheria 

Smallpox _ ... 


4 


1 

»2 
5 


Woodbury 


2 


m:. 


6 
1 




. 2 

7 


Worth 


Smallpox _ 

S-^ariet fever 

Diphtheria 


4. 


Wiigrht 


r 3 

575 




— 


1 




7 


Total 




476 


990 








213 


2,823 
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TABLE NO. % 

QUARANTINABLE DISEASES REPORTED TO THIS OFFICE FROM JULY 1, 
TO JANUARY 1, 191*, ARRANGED AOOORDINO TO COUNTIES. 



1913, 



CX)UNTY 


DISEASE 


>• 


^ 

g 
9 
< 


0. 


1 

s 


1 

i 


1 


s 


Adair 


(No report) «_ .._ 
















Adama . _ __ 


(No report) 
















Allamakee 


Sma]!]|)OX __ 




— 








2 
3 


9 


Appanoose 


Scarlet lever. 






" 


3 
9 
6 


3 




Diphtheria __ 






1 


2 


1^ 


Audubon 


Smallpox 

Diphtheria ._ _. 




"2 

- _ 

i 


8 
2 




Smallpox 

Anterior iwllomyelitis 

Diphtheria 


..... 
1 







— 


1 
1 

" i 


1 






1 
..... 


4 


Benton _. 


2 

i 


1 

' i 
..... 


4 




Smallpox _ _- __ ^ 


2 


Black Hawk 


Scarlet lever. _ ._ 


""2 

8 
..... 


2 


Boone 


Diphtheria. 

smallpox -^- 

Scarlet lever 

Diphtheria 

Smallpox 

Oerebro«panaa meningitto 

Anterior poliomyelitis 

Scarlet lever 


1 
'"1 


. _ 

7 
11 


1 
2 
1 

10 
20 


Bremer ..^ 


1 
s 




1 
4 


Buchanan 








1 

U 
- . 

1 


1 


Buena Vista 

Butler 


Scarlet lever 

Smallpox 

Scarlet lever __ 


..... 


1 





i 

1 


;e 


1 
4 
i 




Orebrosplnal meningitis. 








1 


OaJhoun _ — . 


Diphtheria . _... 

Scarlet lever. 







2 


2 


Oarrodl 


1 

..... 




i 
3 


1 




Diphtheria 

Smaflpox 

Cerebrospinal meningitis. .. . 








1 


1 

12 
6 


Oass ._ 


Scarlet lever 








10 


Cedar . 


Diphtheria 

Anterior poliomyelitis 

(No report)... . 





..... 





1 
2 


Oerro Gordo ^_ 

Cherokee 


Starlet Iterver ^ 

Diphtheri.a 

(No report) 








. _ 


1 


i 


1 


2 
2 


Chickasaw 


Scarlet lever 

Cerebros!pina.l meningitis 

Anterior poliomyelitis 

Scarlet lever 

Scarlet lever 

Diphtheria . 


1 

1 












1 




i 
4 

6 

1 


..... 

6 
8 

1 









1 








2 


Clarke 

Clay _ ^ 


- . 

16 


1 

23 

1 


"""16 
..... 

- 

1 

1 

— -- 

1 
11 


1 

2 

00 




Clayton _ . 


Scarlet lever 


10 




Diphtheria 

Smallpox 

Scarlet lever 





2 


Clinton 





1 


1 
5 




Diphtheria . 


..... 


III 


" i 
2 


""1 


2 
1 

1 


2 


Crawford 

DaDaa 


Smallpox 

Scarlet lever 

Diphtheria _. 

Smallpox 

Scarlet lever. _. 


3 

1 
3 
7 
1 




Diphtheria _ 




2 


----- 


1 


"2 

""24 

2 


2 


Davis . __ _ __ 

Decatur 

Delaware 


Smiafflpox 

Diphtheria __ 

SmaHpox . 

(No report) 

Scarlet lever 

Diphtheria 


:::z 


5 

1 

as 

2 
2 
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COUNTY 


DISEASE 


1 


1 

< 


i 


1 


1 

>• 

1 


1 


1 


Des Moines 


Scarlet fever 

Diphtheria 

Smallpox 

Anterior DoliomveJitis -— .- 


- 





"1 

""i 


1 
2 

6 


6 

4 

2 


8 


4 

11 

5 

1 


Dickinson — 


Diphtheria - 

Smallpox — 

Anterior poliomyelitis 

Scarlet fever ^. — , 

Diphtheria . 

Smallpox _ 


1 




1 


Dubuque 


-J 


1 





2 
1 

1 
1 









1 


2 


..... 

1 


3 


Emmet — 


Scarlet fever 

Smalllpox __ J 





7 
1 


F-ayette 


Anterior poliomyelitis 

Scarlet fever 

Anterior polldomyelitis 

S(-»arlet fever 

Anterior poliomyelitis- 


I'll 


2 

i 


1 

1 





1 


1 
1 








5 


Floyd 


1 





2 


3 
2 


Fra.nktUn ., , 


Scarlet fever _i_ 




1 




Diphtheria 




1 


1 


Fremont 


SmaJlpox - - 






1 
1 


2 


6 
1 
3 

1 
2 

2 
..... 

3 


8 


Greene , _ 

Grundy ^ 


Scarlet fever 

Diphtheria _ — — — 









2 
3 


Guthrie 


Diohtheria 






1 






2 


Hamilton 

Hancock ._. 


Smailpox 

(No report) 

Diphtheria „ 










1 
8 


2 

1 


Hardlin 

Harrison 

Henry 

Howard _- — _ 


Scarlet fever 

Diphtheria 

Smallpox 

smallpox 

Scarlet fever _ _ 




1 


:::i 


"~'i 


"■"12 

1 


1 
22 

3 

1 
1 


Humboldt 

Ida . -- 


SmaHpox 

Anterior poliomjrelitis- __ 


— - 


— 





i 

""1 

""2 

1 


4 


3 

1 


Iowa 


(No report) 

Diphtheria ._ _— 

Scartet fever __ 

Diphtheria — 

Smallpox 

Anterior poliomyelitis 

Diphtheria 

Scarlet fever 

Smallpox w_ 

Scariet fever 

smallpox 

Scarlet fever___ 

Diphtheria 

Smallpox — - 


_— - 
1 


— .. 


---- 




Jackson 

Jasper 

Jefferson _ _ 

Johnson 

Jones 

Keokuk 


- . 

9 
..... 

..... 

2 


1 
1 
2 
18 
1 
4 
1 
1 
2 
3 
6 




1 


..... 

..... 

i 

22 
4 

""1 

7 
2 
3 
11 


2 

1 




Anterior poliomyelitis- 




' 2 

'""5 

1 


1 
2 

- 

4 

1 


1 

3 
9 


I 
""17 


2 


Kossuth 

Lee .«._ ^^ 

Linn 


Anterior poliomyelitis 

Scarlet fever 

SmiaM'pox — 

Scarlet fever 

Diphtheria 


1 

2 
4 

""i 

1 


5 

7 
4 

17 




SmaHpox 

Ccrebroi^inal meningitis . 

Anterior poliomyelitis 

(No report) 

Diphtheria 

Scarlet fever 

Diphtheria . 


10 


Louisa 

LUCM 

Lyon 


--" 


1 


1 
2 

6 

1 
3 


Madison 


Smallpox 










2 


Mahaska 

Marion - 


a?arlet fever 

Scarlet fever _ 

Diphtheria 

Smallpox 


-.-- 


1 
' 6 


3 


"1 

2 


- 

9 

1 


8 
2 




10 
31 


Manshaffl 

Milte 


Diphtheria 

Diphtheria 

Smallpox — -- 





1 
1 






1 




1 


Mitchell — 


(No report) 










Monona 


(No report) ' 


' 




..... 


..-.. 
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COUNTS' 



DISEASE 



5 
S 



Monroe 

Montgomery 
Muficatine .. 
O'Brien 

Osodola 

Page 

Palo Alto- 
Plymouth - 
Pocabonta« 
Polk 



Pottawattamie 

Powesbiek 

Ringgold 

Sac 

Scott 

Shelby 

Sioux 

Story 

Tama 

T«iy*>r 

Union , — 

Van Buien 

Wapello 

Warren 



Washington 

Wayne 

Webster — 

Winnebago 

Winneshiek 
Woodbury 

Worth 

Wrtght ___. 

Total - 



I 



Scarlet • feyer 

Diphtheria 

SmaBpox 

(No report) 

Diphtheria 

Scarlet fever___ -^ 

Diphtheria 

Sinaailpox 

(No report) 

Scarlet fever 

Scarlet lever— 

Diphtheria 

Smallpox 

Anterior poHomyelltis 

Scarlet fever 

Smallpox . 

Scarlet fever 

Diphtheria — — . 

Smallpox . 

Oerebrosplnal meningitis-. 

Anterior poMomyelitte 

Scarliet fever 

Diphtherial 

Smallpox 

Oerebrospinal: meQingitisi 

Anterior poMomyeflfiftie- 

Diphtheria 

Anterior poliomyeMtisi 

Dtphtheria 

Anterior poliomyeUtis 

Smallpox — 

Scarlet fever 

Diphtheria 

SmaUpox 

Anterior poHomyeliti» 

Oe«rebrospJnal meningitis 

Anterior poliomyelitis 

Diphtheria 

Smallpox 

Anterior poliomyelitis-- 

Diphtheria : 

Smalflpox - 

(No report) 

Scarlet fever 

Scarlet fever- 

Diphtheria ^ 

Scarlet fever 

Diphtheria ■- 

Scarlet fever 

Diphtheria — - 

Sroatlljx)x - 

Sicarlet fever 

Smallpox 

Diphtheria 

Scarlet fever—. 

Diphtheria 

Smallpox 

Anterior poliomyelitis 

Diphtheria 

Anterior poliomyelitis 

Scarlet fever 

Stearlet fever 

Smallpox *.. 

(No report) 

Scariet fever 

Staiallpox 



76 



41 
8 



IS 

127 



1. 
20. 
26 

6. 

1. 



15 


1 
1 
3 
1 
2 
94 
51 

aio 

li 

2 

31 

46 

20 

2 

1 

1 

1 

1 

1 

1 

21 

19 

6 

1 

1 

S 

2 

12 

1 

2 

4 



6 
6 
1 
4 
2 

11 
1 
7 
1 
5 
2 
6 
1 
2 
2 

10 



102 



211 



m 1,2dm 
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TABLE NO. 4. 

QUARANTINABLE DISEASES REPORTED TO THIS OFFIOE PROM JANUARY 1, 1914, 
TO JULY 1. Q014, ARRANGED AOOORDING TO COUNTIES. 



COUNTY 



DISEASE 



Adair 

AdamB 

ADamalcee — 

Appanoose 

Audubon . 

Benton _. 

Black Hawk 

Boone 

Bremer .-, 

Buobanan — 

Buena Vista — 
Butler i — 

Calhoun 

Carroll - 

Oafls 

Cedar 

Oerro Gordo-. 

Oberokee — ^_ 
Chickasaw 

Clarke 

Clay 

Clayton 

Clinton 



Scarlet lever 

Smallpox -' 

Scarlet lever 

Scarlet lever 

Diphtheria 

SmaHpocs . — 

Soaorlet lever ».-. 

Smallpox 

Scarlet lever 

Diphtheria 

Smallpox 

Scarlet lever .-, ^^ 

Diphtheria . 

Smallpox 1 

Anterior poliomyettitis 

Scarlet lever 

Sim-allpox —- 

Scarlet lever 1 

Diphtheria 

Smallpox . — w. 

Scarlet lever . 

Smallpox . ^_^__, 

Scarlet lever . 

Diphtheria 1 < 

Smallpox -. 

Scarlet fever — « 

Smallpox _- 

Scarlet lever , 

SmaDpox ^. 

Cerelbrospinaa m-eningltis 

Diphtheria , 

Smallpox ^^ - 

Scarlet fever , 

Diphtheria 

Smallpox -_ ^ 

Cerebrospinal meningitis .__ 

Scarlet lever 

Diphtheria 

Smallpox I 

Diphtheria 

Cerebpospinal meningitis 

Scarlet lever ^ , 

Diphtheria i 

Simallpox , 

Anterior poHomyeKtis 

Scarlet lever ^ 

Diphtheria 

Scarliet lever - 

Diplitheria -j . 

SmaWpox i— 

Scariet Icrver 

SmaUpox . 

Diphtheria , . — 

SmaUpox 

Sicarlet lever 

Smallpox 

Anterior poliomyelitis w_. 

Scarlet lever 

Diphtheria . 

Smallpox ■-. 



20 



11 



1 
R 
1 

IS 
1 
7 

14 
2 
4 
3 
5 

11 
6 

48 
1 

17 
4 

03 

11 

im 

8 

1 

15 
1 

23 
7 

V) 
G 
3 
1 
1 
3 
1 
4 

16 
1 
5 
4 
7 
1 
2 
2 

a 

9 

Oi 
1 
1 
2 
3 
1 



20 
16 
30 
4 
1 
6 
2 
13 
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SEVENTEENTH BIENNIAL REPORT OF THE 
TABLE NO. 4— Continued. 



COUNTY 


DISEASB 


08 

g 

03 


08 


1 

03 


IC 

^ 


1 


•-a 


3 


C?rawford 


Scarlet fever. — -, 

Smallpox ^ 

Scarlet fever. _ __ 


3 


2 

"""§ 

1 
7 


4 
3 


1 
1 






1 


DaBas ~ 


..... 
2 


2 

1 


10 
12 


Davis 


Diphtheria 

SmaOlpox 

Scaillet fever 

Smallpox 

Smallpox . — 


..... 

6 
4 


1 
11 

7 
14 


Decatur 


1 
1 
1 






1 


Delaware _ — 


Scarilet f*ever 














] 




Ddptotheria — 






1 


SI 




Small];>ox _ >_ 






3 

""2 
2 

1 


4 
IIII' 


7 


DCS Moines 


Scarlet fever 


2 

1 

'~i6 
w 


2 


1 




5 




Diphtheria 

Smallpox 

Anterior poHomyeMtis -^ 

Scariet fever. , 

Smallpox . 

Smallpox 

Scarlet fever. 




3 


Di«kiiuaPon 

Dubuque 


5 

1 
6 


8 
..... 


..... 

"'42 


5 

1 
4 
16 
63 


Jjtomet - 




. 


1 




SmaDlpox 

Scariet fever- - _ 


1 


14 

1 

.„_- 




2 
8 
2 

..... 






8 


Payette 


1 
8 

2 


3 

..... 


10 




Smallpox _ „ 




1 


28 


Ployd - 

Pra.nldin 


Oerebrofipinal menin^tl9_ 

Smallpox .^ 

Scarlet fever 1_ __ 

Smallpox . 

Scariet fever 

Smalpox . 

Cerebrospinal meningWis 

Diphtheria . 


8 


1 
4 
4 
5 


Greeoe — 




..... 


" 3 




1 
8 
1 
4 




Smallpox 

Scarlet fever _ _ 


—- 


le 


24 

1 

4 


24 


GrunaF - — 






8 


6 


Gutnne 


Smallpox , 

Seartet fever __> 




.J. 


1 

2 

- - 

10 
..... 

1 


21 
4 




Diphtheria 

Smallpox 

Scariet fever 

Diphtheria 

Smallpox 

Diphtheria _ _ 


1 
3 
1 
3 
7 




1 


Hamilton 

HJaniooeK 


1 

7 


3 


2 


14 
1 

11 

23 

5 




Smallpox -._ ... __ -_ 




2 


Hanffln 


Diphtheria 

Smallpox 

Scarlet fever 

Diphtheria __. 

Smallpox 

SmaMpox 

Scarlet fever 

Smallpox ^ 

(No report) • 


3 

7 
. - 

3 


"'It 

6 
2 

1 


- 

2 

1 
5 

7 

1 


2 
5 


6 
17 
2 








2 


Henrr 

Howard 

Humboldt 


. - 

1 


-„. 


-~- 


12 
16 
10 
4 


Iowa — . 


Scarlet fever 

Diphtheria _ 





1 

1 







- 

- . 

""17 
6 

1 

""■"2 
..... 


a 

'-85 
4 

i 


1 




1 




Smallpox _ 




2 


Jackson -- 


Scarlet fever. 






1 
3 

" 3 
2 

28 


2 

"""2 

2 

16 


3 


Jasper 


Diphtheria 

Smallpox 

Scariet fever . 

Diphtheria . __ 





..... 


3 
S 

7 
56 


.T*»ff'P«n(wvTi 


Smallpox . 

Scariet fever __ _. __ 


41 


40 


135 

1 


1 ||i 

i i f 
i i 1 

i 1 ! 


Smallpox . 

Diphtheria ^ 

Stmallpox . 

Scarlet fever 

Diphtheria 

Smallpox . 

Scarlet fever 

DiDhtheria . - 


i 

2 

.„__ 

8 


1 
1 
4 
3 
2 

""g 
20 


4 




8 
2 


4 
4 




20 
7 
2 

4 

5 

24 




SmaMpox , 


4 










18 
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COUWTY 


DISEASE 

• 


»^ 


1 


1 


5 


1 


»-a 


1 


Kossuth 


Scarlet fever ^ 

IMphtheria 


7 





. - 

4 





1 




8 
1 
















4 


Lee . - - 


Scarlet fever u — — 

Diphtheria ^ 


d 


_ 





3 

13 

11' 


-~ 


10 
13 


Ldim 


Smallpox 

Scarlet fever. 

Diphtheria 

Smallpox _., , 

Scarlet fever. .« 


1 

4 

20 

3 


10 
7 

12 
6 
4 
6 


""1 
20 


""12 

1 
2 

" I 
9 


13 
7 

10 
8 
1 
4 
..... 


36 

24 


Louisa _ ^•_- 


III 


11 
10 


73 
38 
6 




Smalilpox — _ _w 




22 


Lucas - 


Diphtheria . __ _ 




1 




Smallpox _ ■ 






4 


Lyon 


Scarlet fever. w... ._ 




1 


1 




Diphtheria — 




4 




Stn alliK>x 




6 






2T 


35 




Scailtet fever. _. ...._ 

Smallpox - „ _ 

Smial-lpox - 


1 
16 






1 


Mahaska 


1 
6 


Hi 
1 


9 


- . 





27 
8 


Marion - 


Scarlet fever , 

Diphtheria 

Smallpox 

Diphtheria .. -- ^ 


1 
1 

le 


1 




9 

13 


1 
10 

1 


1 

n 

"■"2 






8 


MaiBhalQ ... 


11 





GO 
1 




Smallpox 

Scarlet fever . 

SmaHpox > 

Scarlet fever. _. . 


""21 


..... 


2 


Mills 

MitcheU _ 


._..- 


""2 

1 


22 
1 
3 




Smallpox -^ 




1 


Monona 


Scarlet fever -_ 




1 
1 
8 
1 
..... 

1 








1 




Diphtheria 




" 2 

IB 
..... 

'""44 

2 

1 

4 

1 


'~1 
2 

17 


_ - 

1 
..... 


„... 
- 


1 


Monroe 


Smallpox _. ^_ 

Scarlet fever 

Diphtheria , 

Smadlpox ._ __ .. 


... 
3 

""2 


15 
10 
4 
i5 


Montgomery — 


Diphtheria , 

Scarlet fever. . 





1 


Muscatine - 






1 




Diphtheria 

Smallpox ... 


1 


""5 


1 
9 

i 

16 
6 
3 


" 3 

3 

..... 

I 

1 

10 
1 


1 


2 
90 


O'Brien 

Osceola . 


Scarlet fever. _. ^ 

SmaJlpox . 

Scarlet fever . 


-^ 


3 

34 

3 


Page - _. 


Diphtheria 

Smallpox 

Scarlet fever , 

Diphtheria — .w 


4 
""9 


6 
2 


11 
27 
18 
19 


Palo Alto 


SmaHpox 

Soarlet fever 


2 


- I 


3 
4 




Diphtheria 








1 
1 

i 


Hi 


Plymouth 


SmaUpox ^ , 

Scarlet fever 

Smallpox . 


...... 


3 

7 


6 


6 

1 


1 
5 


10 
20 
1 










1 




DiDhtheria 








2 
40 
2D 

163 

..... 




2 


PoJk - -_ 

Pottawattamie 


Scariet fever. .-^ 

Diphtheria 

Smallpox 

Scarlet fever 

Diphtheria - .*. - 

Smallpox 

Oerebrospinal meningitis 


2f7 

26 

171 

4 

.„_- 


29 

12 

161 


40 
32 

176 
16 
15 
15 
1 
2 


16 

1 

120 

22 

8 

27 

- . 

2 


10 

6 

- - 
9 

..... 


102 
97 

835 

42 

24 

52 

1 


Poweshieik . 

Ringgold 


SraaDpox , , 

Scarlet fever 


1 





6 
2 


Diphtherial 

Smallpox — „ .^ 

Anterior poliomyelitis! 

Dinhtheria 


'"is 

2 








2 


Shc 


1 







3 


14 
2 
1 




Smallpox ^-. 








1 


4 
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OOUNTT 


DISEASE 


1 


1 


1 


^ 




*-d 


5 


Scott 


Scarlet fever 

Diphtheria 

Smallpox 

Anterior DoHomvelitisL - ._ 


6 

3 


3 
8 
6 


4 
3 
11 


2 
6 
14 


17 
2 
2 

1 


4 

4 
25 


13 
34 
78 
2 


Shelby 


Scarlet fever 

Diphtheria 

Smallpox __-_ 


1 
2 


2 
3 


1 
1 

13 
2 


""1 


6 
4 

18 


Sioux _.- . 


Ssarl'Ct fever ^ — _ 




2 


Story - _- — 


Smallpox - 

Scarlet fever 

Diphtheria 

SmaHpox 

Oerebrospinal meningitis 

Diphtheria _ 


2 

1 

1 

. 6 

1 


9 


67 

1 




7 


2 
13 


..... 


1 





4 

29 

1 


Tama 










1 
6 


1 




Smallpox w— _ -- 








1 


1 


7 


T«.yiJor 


(No reports) 










Union . — 


Scarlet fever 


8 


1 
7 


' 2 

1 

1 

1 





1 
1 





6 

8 


Van Buren. __ __ . 


Scarlet fever— 




2 


Wapello -_ 


Scarlet fever -■ , 

Diphtheria ^ 

Smallpox _ 


1 


1 

" i 


2 






4 










1 
3 




Scarlet fever -^ 




1 


1 
4 

..... 
..... 

"i 


3 




Diphtheria - — __ 






4 


Wiashdngton 


Smallpox 

Diphtheria . — ^ 


2 


9 
2 
9 

2 

11 

1 
1 


2 

2 
1 

16 
8 

"'11 
2 


1 

i 

24 
2 
2 
7 

16 


6 

4 

6 

1 


19 
2 


Wayne 


Smallpox 

Scarlet fever 

Diphtheria - 

Smallpox 

Scarlet fever 

Diphtheria - 

Smallpox 

Scarlet fever—. __ 


20 
..... 

1 
3 
2 
8 


37 

2 


Webster 

Winnebago 


2 
44 
10 

6 
32 
19 




Smallpox 




6 


Winnee-hiek 


Scarlet fevenr . _^ 






1 


6 


8 




Diphtheria _ - — -_ 






1 




Smallpox _. >. _ 










2 


2 


Woodbury 


Scarlet fever.. < 

Diphftheria . u. 

SmaHpox 

Scarlet fever 


2 
2 
2 


1 


2 




o 








1 


3 


Worth 


i 


4 
8 


7 


fl""!! 


6 

7 


Wright 


Scarlet fever .^ 




s 





HO 




Diphtheria - 






a 

6 

1 


1 




Smallpox . 

Oerebrofipinal meningitis. 





"i 


_— — 








8 

9l 
















Total 


773 


696 


68G 


7W 


i ooe 


?m) 


3.860 
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S 










1 





















V 








•P 








1 


1 


1 




d 

OS 


•55 


O 


1 


1 


■t 


f 


^ 


1 


J^ 


OQ 


& 


W 


o 


3 



6 


16 


W 


15 



7 148 7D 298 



37 
27 
81 
21 
18 
13 
16 
13 
10 
15 




Grand Total, 20,901 



19 
43 



Grand total. 22,478 
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TABLE NO. 1, 

REPORT OP DEATHS PROM JULY 1, 1912, TO JANUARY 1, lOaS, CLASSIFIED WIl^ 
REFERENCE TO DISEASES. 



Typhoid fever 

Malarial lever 



Scarlet fever 

Whooping: C50ug-h 

Diphtheria and croup 

Infiiuenza , 

J'lrysipelas 

Septica€ai]2ia 

Pellagna . 

TetanU'S 

I'libenrulosiis of lungs ,-- 

Tuberculous meningitis 

Pott's disease 

Other forms of tuberculosis— 

Venereal diseases 

Camser «nd other malignant tumors 

Acute articular rheumatism ^- 

Diabetes 

Exophthalmic goitre , 

Leuehaemla 

Anaemia, chlorosis 

Other general diseases 

Alcoholism 

Chronic occupation poisonings .— 

Simple meningitis 

OerebrospinaQ' meningitis .^ 

Locomotor ataoda 

Acnite anterior poliomyelitis 

Cerelbral hemorrhage, apoplexy 

Softening of the brain , 

Paralysis — 

General paralysis of insane — - 

Other forms of mental alienation 

Epilepsy . 

Convulsions (nonpuerperal) 

Convulsions of infants 

Chorea 

Neural«rla and neuritis — 

Other diseases of nervous system 

Diseases of the ears . 

Acute endocarditis - 

Organic diseases of heart . 

Angina pectoris 

Diseases of arteries, .aitheroma, aneurysm, etc 

Embolism andj thrombosis 

Hemorrhage, other diseases of oirculatory system- 
Bronchitis 

Bronchopneomonlia — 

Pneumonia — 

Puftmonary congestion 

Asthma — 

Other diseases of respiratory system -^ 

Uloer of stomach 

Other diseases of stomach 

Diarrhoea and ent«itis (under 2 years) 

Diarrhoea and enteritis (2 years and more) 

Appendicitis and typhlitis 

Hernia and intestinal obstruction 

Ciirhofiis of liver 

Otber disea^^ of liver 



1 

12 
3 
1 
4 

16 
1 
3 

87 
9 
2 

17 

5 

132 

7 

17 
3 
5 

as 

17 
4 



11 

138 

11 

35 

7 

7 

16 

12 

43) 

8 

4 

9 

4 

11 

3D 

13 

11 

28 

15 

1& 



IS 



7 
1 
8 
1 
11 

3 

2 

17 

122" 

13 

22 

1 

4 

13 

26 

1 



7 
6 
3 
1 
96 
3 
41 
7 
4 

10 
1 
9 
1 
1 

17 
1 

16 
141 
10 
40 
4 
4 
11 
10 
21 
7 
3 
7 
@ 
26 
70 
26 
6 
16 
12 
24 



3 

2 
14 
4 
139 
15 
IT 
4 
4 
12 
36 
5 
1 

10 
6 
5 
10 
70 
1 
27 
9 
6 
9 



9 
1 
1 

ai 
"ii" 

128 

m 
43 

6 
6 
14 
6 

36 
10 
4 
6 
9 
25 
95 
42 
16 
22 
16 
15 



38 




3 

m 
7 

30 



10 
122 

3 
29 

9 



1 
12 

2 

8 
142 
16 
28 
11 

4 
31 
19 
89 

6 

4 

5 

25 

36 

17 

20 

22 

8 

15 



24 



17 

1 

132 

12 

25 
2 
4 

18 

12 
7 
1 

10 
6 
2 
3 
131 
2 

27 
7 
6 
6 



1 

16 

1 

7 

143 

14 

32 

18 

7 

26 

17 

91 

5 

9 

7 

5 

27 

24 

9 

19 

32 

15 

16 



^ 

A 



24 

1 
1 
1 
13 
15 
9 



3 

104 
3 



12 

3 

115 

8 
24 



12 
9 
5 



14 
2 

1 

140 

2 

3r, 

if 
2 
4 
1 
11 



1 

14 

2 

3 

176 

11 

37 

16 

lU 

20 

43 

167 



13 

8 
2f7 
17 

8 
12 
25 
Jfl 
Ik 



Digitized by VjOOQ IC 



138 



SEVENTEENTH BIENNIAL REPORT OF THE 
TABLE NO. 1— Continued. 



Peritonitis 

Other diseases ol digestive Bystem , 

Acute nephiitid land Bright's disease 

Other diseases ol Mdiieys .^. _. 

Diseases of tbe bladder 

Diseases of prostate ^ 

NoiDcancerous tuiiH>iiB and other diseases of female 

genital organs -^ 

Puerperal septicaemia . 

Other puerperal diseases 

Gangrene 

Other diseases of the skin and annexa 

Diseases of bones and organs of locomotion 

Malformations and Injuries at birth 

Premature birth ^ 

C?ongenItal debiHty, (aftrophy, marasmus, etc. 

Other icauses peculiar to early Infancy 

SenHMty 

Sulcidie 

Poisoning by food, accident 

Other acute poisoning 

Bums 

Absorption of deleterious gases'. Suffocation 

Accidental dirownlng — 

Traumatism by firearms 

Traumatism by cutting or pderdng' Insitruments 

lYaumatlsm by fall 

Traumatism In mines — 

Traumatism by machines 

Traumatism by other crushing — 

Railiroad aoddents 

Street car accidents 

Automobile lacddeoits . 

Motorcycle accidents 

Injuries by other vehicles -- 

Injuries by animals 

Excessive cold 

Effects of heat 

Other external violence i 

Lightning 

Electricity (except lightning) 

Fractures 

HomJdde 

Not spedfled or ill-defined 



Total 



18 
3 
101 
2 
6 
7 



98 



1,489 1,636 l.mO 1,609 1,638 



13 

3 

OCB 

8 

7 
7 



7 
11 
116 
6 
4 
6 



14 

13 

135 

8 

5 

9 



3 
13 

7 
8 



44 

11 
58 



5 

11 
2 
5 
8 



2 
3 
19 



7 
8 
16 



1,789 



BHPORT OP DEATHS PROM JULY 1, 19tt2, TO JANUARY 1, 1913, OLASSIPIED WITH 

REFERENCE TO AGES. 



Under 1 year — 


211 


196 


247 


212 


197 


230 


1 to 5 years - 


58 

27 


101 
22 


120 
25 


80 

42 


82 
26 


66 


5 to 10 years 


2d 


10 to 20 years — _ 


72 


81 


69 


82 


62 


57 


20 to 30 years 


100 


105 


125 


96 


94 


97 


30 to 40 years 


110 


101 


95 


111 


106 


181 


40 to 50 years : 


132 


120 


106 


188 


119 


141 


50 to 60 years 


141 


162 


158 


170 


179 


184 


60 to 70 years 


188 


204 


197 


205 


261 


268 


70 to 80 years .. _ 


251 


250 


287 


308 


281 


825 


80 to 99 years _ 


154 


149 


151 


204 


190 


218 


90 years and over ... ., 


84 


25 


84 


84 


80 


26 


Unknoivn ._ 


4 


10 


6 


4 


9 


8 


Total 


1,488 


1,585 


l.«19 


1,669 


1,686 


1,789 



Digitized by VjOOQ IC 



IOWA STATE BOARD OF HEALTH 



139 



TABLE NO. 1— Continued. 

REPORT OP DEATHS PROM JULY 1, 1)912, TO JANUARY 1, 191«, OLASSIPIED WITH 

REPERENOE TO SEX. 







4a 
< 


1 

1 


1 


1 

1 


1 


Male - -— - 

Female 


79S 
G9& 


876 
66© 


srro 

749 


983 


944 
602 


«68 
8211 


Total 


li,4d& 


1,5^ 


1,619 


1,659 


1,699 


1,789 



REPORIT OP DEATHS PROM JULY 1, 1912, TO JANUARY 1, 1913, CLASSIFIED WITH 
BEFERENOE TO COLOR. 



White — '- 

Colored 


1,464 
£2 


1,620 
15 


1,506 
23 


1,638 
21 


1,611 
26 


1,763 
23 


Total 


1,486 


1,585 


1,019 


1,660 


1,636 


1,789 



REPORT OP DEATHS PROM JULY 1, 1912, TO JANUARY 1, 1913, CLASSIFIED WITH 
REFERENCE TO NATIVITY. 



Native 

Foreign 

Unknown 


11,090 
36 


i.iao 

367 
38 


1,216 
366 


1,246 

379 

36 


1,219 

883 

34 


1,338 
425 

31 


• Total 


11,486 


1,535 


1,619 


1,669 


1,636 


1,789 



REPOBT OP DEATHS PROM JULY 1, 1912, TO JANUARY 1. 1913, CLASSIFIED WITH 
REFERENCE TO SOCIAL RELATIONS. 



Sing-le 


497 


688 


616 


536 


604 


672 


Married - - — 


638 


6^ 


622 


688 


731 


747 


WidoTi'ecl 


307 


319 


922 


384 


390 


432 


Divoroed — — — — - 


16 


16 


30 


26 


21 


27 


Unknown 


28 


27 


30 


25 


20 


11 


Total 


1,486 


1,586 


1,619 


1,669 


1,636 


1,799 



•Stillbirths 



67 



69 



68 



64 



*StilJbirth» are not included in the foregoing classiflteations of deaths. 
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SEVENTEENTH BIENNIAL REPORT OF THE 



TABLE NO. 2. 

BEPORT OF DEATHS PROM JANUARY 1. 1919. to JULY 1. 1913. OLASSIPIED WITH 
BIEPEBENOE TO DISEASES. 





1 

i 


1 


1 


^ 


1 


§ 

*-9 


Typhoid lever 


23 


13 


11 


18 


19 


20 


Malartai lever 












1 


SUnaltiwx _ _- .. _ w^ 




8 
9 


24 


1 
32 


29" 




Measles .-. I I 


2 


8 


Scarlet lover .. _-. 


18 


7 


14 


9 


5 


1 


WbooplnfiT cou£<h .. __ .^ __ 


7 


14 


12 


12 


21 


18 


(Dtp<btiherja and eroup - ^ __ 


32 


18 


11 


12 


9 


5 


Inlluenza 


63 


48 


89 


18 


11 


2 


Erysipelas . _ 


6 


8 


8 


10 


10 


3 


Other epldemjo diseases . u 




1 
18 


1 
15 


29" 


1 
18 




Septicaemia ^ 


7 


21 


Tetaniw 


2 


2 


1 


4 


7 


4 


Tubopculoeis of lun^ «..c 


m 


m 


106 


U7 


108 


104 


Tubepctdoufl mendn^itls 


8 


6 





9 


16 


7 


Pott's disease ^ _ 


2 


2 


1 


2 




3 


Other forms of tuberculosis 


11 


8 


10 


9 


17 


11 


Venereal diseases -•_ 




1 
181 


3 

131 


3 

H9 


^st 


2 


Cancer jand) other mallgn-ant tumors — - 


143 


149 


Acute articular rheumatism 


14 


6 


11 


9 


4 


7 


Diabetes l 


41 


28 


SQ 


30 


22 


24 


ExophthatoQlc goitre 


1 




6 




1 


8 


LeuchaemJa 


5 


2 


2 


2 


6 


8 


Anaemia, chlorosds ^ 


27 


21 


14 


15 


27 


23 


Other general diseases > _- „ „ 


6 
6 


4 
6 


13 

5 


10 

11 


8 
8 


14 


AlcohoMsm 


9 


Simple meningitis ^ __ . 


18 


16 


20 


18 


18 


25 


Oerebrospinial meningitis -_ 


8 


3 


6 


10 


4 


6 


Irocomotor ataxia _. „ 


9 


1 


3 


8 


5 


8 


Acute anterior poliomyelitis 


2 


1 






1 


2 


Cerebral hemorrhage, apoplexy __ 


m- 


134 


134 


134 


136 


109 


Softening of the brain. ._ -. ^-_ 


2 


4 


4 


2 


2 


4 


Paralysis 


31 


33 


30 


31 


23 


14 


General paralysds of insane 


6 


10 


8 


6 


6 


16 


Other forms of mental alienation 


3 





5 


6 


8 


5 


Epilepsy , 


V 


1 


6 





6 


5 


Convulsions (nonpuerperal) 


4 


1 


2 








Convulsions of infants ^- 


7 


17 


18 


14 


10 


8 


Neuralgia .andi neuritis _ — __ 


2 




1 


1 




1 


Other diseases of nervous system. 


22 


18" 


29 


16 


19 


15 


Diseases of the ears.. _ _. _ 


2 


2 






1 




Acute endocarditis 


9 


18 


19 


18 


IS 


10 


Organic diseases of heart 


237 


202 


204 


198 


• 160 


190 


An«rlna pectoris : 


IS 


16 


21 


13 


9 


7 


Diseases of arteries, atheroma, aneurysm, etc... 


43 


47 


37 


38 


32 


«7 


EmboDsm and thrombosis _- 


8 


12 


14 


11 


14 


17 


Hemorrhage; other diseases of circulatory system 


3 


11 


4 


10 


rr 


8 


Bronchitis 


57 


44 


43 


20 


18 


18 


Bronchopneumonia — 


78 


92 


80 


42 


26 


14 


Pneumonia ,. 


298 


S33 


290 


168 


126 


70 


Pulmonary congestion 


21 


20 


23 


11 


14 


10 


Asthma 


9 


8 


10 


8 


7 


8 


Other diseases of respiratory system 


l\4i 


21 


15 


10 


11 


7 


Ulcer of stomach 


8 


3 


6 


6 


a 


8 


Other diseases of stomach , 


28 


20 


42 


29 


29 


26 


Diarrhoea -andl enteritis (under 2 years) 


21 


25 


16 


17 


13 


26 


Diarrhoea and enteritis (2 years land more) 


6 


7 


10 


iV 


8 


16 


Appendicitis and typhlitis 


29 


18 


^ 


14 


24 


18 


Hernia and intestinal obstruction 


2t> 


18 


16 


23 


19 


25 


Cirrhosis of liver u ^ 


22 


16 


17 


14 


10 


4 


Other diseases of Mver. 


17 


17 


16 


26 


28 


12 


Peritonitis - 


10 


7 


17 


le 


19 


18 
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1 


1 


1 


5 


1 


H9 


Other diseases of digestive system 


6 


5 


9 


8 


4 


12 


Acute neplMitls and Brig^hit's disease 


163 


135 


138 


134 


130 


109 


Other diseases of kidneys 


6 


10 





6 


8 


5 


Diseases of the bladder 


6 


4 


13 


9 


11 


3 


Diseases of proetate — 


10 


10 


10 


7 


4 


4 


Noncancerous tumora laed other diseases of 














female genital organs .: > 


6 


6 


6 


6 


6 


1 


Puerperal septicaemia 


12 


8 


9 





9 


3 


Other puerperaa diseases — 


11. 


10 


16 


12 


10 


12 


Gangrene — _j_ 


8 


7 


13 


11 


7 


6 


Other diseases of the skin and annexa 




2 





& 


2 


_» 


Diseases of bones and organs of locomotion 


2 


3 


3 


11 


1 




MalfonnaitionB and injuries at "birth 


48 


38 


22 


28 


26 


24 


Premature birth .. „ „ 


4fr 


44 


41 


3S 


43 


64 


Congenital debiJaty, atrophy, marasmus, etc 

Other causes peculiar to early infancy. — 


99 


27 


38 


35 


33 


13 


7 


8 


9 


9 


12 


6 


Senility ._-l 


«■■ 


71 


lOO 


78 


101 


68 


Suicide __ 


i'i 


18 


82 


21 


23 


34 


Poisoning by food, accident ^ 

Other acute poiflonings , _ 




3 










i 


3 


3 


8 


1 


7 


Bums 


16 


10 


14 


e 


4 


10 


Absorption of deleterious gases. Suffocation 


8 


G 


e 


2 


5 


2 


Accidental drowning _ ■■ 


1 


1 


s 


8 


16 


37 


Traumatism by firearms ^ 


5 


2 


4 


3 


3 


1 


Traumatism by cutting: or pderdng instruments— 






2 





, . ._ 


1 


Traumatism by faffl . 


10 


18 


11) 


o 


6 


12 


Traumatism in mines 


3 


2 


2 


3 


1 


1 


Tranmatiftm by macihines .. 


6 


i. 


1 


2 


1 


3 


Traumatism by other crushing t.— > 


2 


2 


a 


2 


3 


4 


Railroad accidents 


30 


13 


20 


W 


18 


32 


Street car accidents , 






3 


2 


1 


_ 


Automobile accidents ._ 


2 


1 


1 




4 


8 


Injuries by other vehicles , 


7 


4 


2 


2 


4 


2 


Injuries by animals _ „ 


4 


3 


2 


1 


6 


4 


Starvation 


1 




8 


1 


, 





Excessive cold — — 

Excessive heat 


3 


2 


1 
















4 

7 


8 


Other external vidtence ^-_ 


e 


4 


f 25 


W 


2 


Lightning ^ — _ __ 








1 


5 


1 • 


Electricity (except Mg-htningr) 


1 


2 


. 




2 





Practures ^ _- - 


2 


1 


9 


8 


2 


:l 


Homicide 


2 


4 


y 


4 


6 


6 


Not specifledi or Ill-deflned 


19 


27 


43 


32 


18 


fin 


Total 


2,366 


2,160 


2,307 


1,930 


1,846 


1,062 



REPORT OP DEATHS PROM JANUARY H, 1919, to JULY 1, 1913, CLASSIFIED WITH 
BEPERENOE TO AGES. 



Under 1 
1 to 6 
5 to 10 
10 to 20 
20 to 30 
30 to 40 
40 to 50 
50 to 60 
60 to 70 
70 to 80 
80 to 90 
90 years 
Unknown 



year 

years 

years 

years 

years 

years 

years 

years 

years 

years 

years 

and over.. 



310 


390 


335 


235 


287 


93 


99 


131' 


109 


108 


41 


33 


55 


41 


eo 


91 


OB 


76 


91 


78 


160 


122 


147 


186 


132 


127 


128 


144 


180 


127 


183 


123 


1168 


■120. 


1)27 


218 


aoo 


199 


203 


181 


318 


289 


319 


264 


236 


448 


382 


408 


337 


815 


319 


296 


266 


212 


220 


47 


63 


49 


37 


26 


31 


12 


16 


18 


8 


2,308 


2,106 


2,307 


1,930 


1,846 



200 

88 

26 

50 

187 

129 

182 

187 

229 

281 

180 



i,6ee 
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SEVENTEENTH BIENNIAL REPORT OF THE 



TABLE NO. 2— Continued. 

REPORT OF DEATHS PROM JANUARY 1>, 18113. to JULY 1, 1913, CLASSIFIED WITH 

REFERENCE TO SEX. 







s 














£ 


1 


1 


>• 

03 


^ 


Male 


l,2f70 


1,162 


i,ia9 


D,oe8 


1,0SD 


933 


Female 


1,006 


1,001 


1,088 


902 


825 


!T4y 


Total ■_ _ 


2,386 


2,168 


2,3Qfr 


1,930 


1,846 


l.fflB 



REPORT OF DEATHS FROM JANUARY H. 1918, to JULY 1, 1913, CLASSIFIED WITH 
REFERENCE TO COLOR. 



White 

Colored 


2,346 
20 


2,187 
29 


2,281 
28 


1,890 
31 


1,813 
33 


1,654 
2S 


Total 


2,386 


2,168 


2,307 


1,930 


1,846 


l,ti8B 



REPORT OF DEATHS PROM JANUARY 1, 1913, to JULY ii, 1913, CLASSIFIED WITH 
REFERENOJt: TO NATIVITY. 



Native 

Foreign _ 

Unknown 


1,730 
689 

47 


1,682 

494 

40 


i!,no 

569 
38 


1,4141 
459 
30 


1,435 
386 
84 


1,289 

381 


Total ._ .. __ . 


2,366 


2,168 


2,307 


1,930 


1,845 


1,682 







REPORT OF DEATHS FROM JANUARY 1. 1013. to JULY H, 1913, CLASSIFIED WITH 
REFERENCE TO SOCIAL RELATIONS. 



Single _. : 

Married 

Widowed 

Divorced 

Unknown : 



Total 



760 


744 


805 


668 


639 


967 


853 


929 


792 


757 


5871 


SS? 


637 


43(V 


409 


22 


21 


12 


14 


16 


SO 


19 


SB 


26 


27 


2,366 


2,166 


2,307 


1,930 


1,845 



964 
€95 



20 



1,682 



♦Stillbirths 



79 69 



68 69 



61 



♦Stililbirtlis are not included' in the foregoing idaesiflcation of deaths. 
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TABLE NO. 3. 

REPORT OP DEATHS PROM JULY 1, 1913. TO JANUARY 1, 1914, CLASSIFIED WITH 
REFERENCE TO DISEASES. 



I 






Typhoid fever 

Malariial fever — 

Smallpox 

Mea&le® 

Scarlet fever . 

Whooping coug-h . 

Diphtheria ano croup 

Influenza 

Erysipelas 

Septicaemia 

Rabies , 

Pellagra , 

Tetanus 

IHibereulosis of hing.? 

IHiberculous meningitis 

Pott's disease 

Other forms of tuberculosis 

Venereal diseases 

Oancer and other malignant tumors 

Acute articular rheumatdsm -_ . 

Diabetes 

ExophthaJmic goitre 

Leuchaemia — — 

Anaemia, ChJorosisl 

Other general diseases 

AlcohoMsm 

Sdmpte menln^ritis , 

Cerebrospinal meningitis , 

Locomotor ataxia 

Acute anterior poliomyelitis 

Cerebral' hemorrhage, Apoplexy ._ _-l 

Softening of the brain — 

Paralysds 

General paralysis of insane 

Other forms of mental alienation 

Epilepsy — 

Convulsions (nonpuerperal) 

Oonvulsdons of infants 

Chorea 

Neuralgia and neuritis 

Other diseases of nervous system 

Diseases of the ears . 

Acute endoaaoxi'itis 

Org-anic diseases of heart 

Angina pectoris 

Diseases of arteries, atheroma, aneurysm, etc.— 

Embolism and thrombosis — — 

Hemorrhage; other diseases of circulatory system 

Bronchitis 

Bronchopneumonia — > 

Pneumonia — — 

Pulmonary congestion , 

Asthma . 

Other diseases of respiratory system 

Ulcer of stomach . 

Other diseases of stomach 

Diarrhoea and enteritis (under 2 years) 

Diarrhoea and enteritis (2 yearsi and more) 

Appenddaitia and typhUtte 



10 

4 

1139 

6 

19 



16 

135 

8 

31 

10 
11 
11 

7" 
38 
10 



31 



12 

1 

121 

3 

24 



5 

76 

8 
1 
10 
3 
148 
12 
25 



1 

10 
40 
5 
21 
4 
3 
11 
103 
5 
3B 
8 
1 
3 
4 
8 



18 

S5 
3 

22 
2 
1 
4 
104 
2 

25 
9 
6 
7 



5 
85 

7 

1 

20 

3 

22 
1 
6 

16 

17 
5 

15 
i 
3 
3 
H7 
4 

21 
6 
1 




10 



17 



19 



13 

149 

9 

31 

16 
4 
7 
7 

39 
9 
4 
8 
8 

25 
14iU 

68 

19 



17 
138 
11 
42 
16 

4 
14 

9 
44 
12 

2 
14 



35 

116 

68 

10 



9 

167 

9 

34 

12 

6 

20 

14 

72 

14 

1 

8 



28 

49 

27 



2 

14 

1 

144 

8 

30 
1 
4 

17 

9 

• 10 

16 
4 
3 
3 
148 
4 

21 
9 
3 
6 
1 
7 



21 

1 

8 

169 

17 

41 

11 

3 

10 

19 

HO 

7 

9 

9 

10 

21 

17 

12 

17 



25 

1 



7 
4 

29 
7 
6 

16 

i 
1 

91 
6 
1 

11 

2 

111 

3 

26 
4 
4 

16 

14 
5 

20 



148 
4 
25 
13 
4 
10 
1 
9 
1 
3 
U 
1 
6 
174 
17 
34 
18 
4 
19 
28 
117 
11 
6 
8 
5 
1» 

6 
13 
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• 










CO 


1 


1 
S 




3 

1 


1 



HCTnJa and Intestinal obstruction 

Oirrtiosis ol liver — 

Other diseases of Jiver 

Peritonitis 

Other diseases of digestive sjrstem 

Acute nephritis and Blight's dilsease 

Other diseases of kidneys 

Diseases of the bladder ^ 

Diseases of prostate 

Noncancerous tumors and other diseases of 

female genital organs 

Puerperal septicaemia 

Other puerperal diseases —- w 

Gangrene — . 

Other diseases of the skid and annexa 

Diseases of bones and organs of locomotion 

Malformations and Injuries at birth 

Premature birth ^ 

Congenital debllltr, atrophy, marasmus, etc. 

Other causes peculiar to early Infancy 

Senility J 

Suicide 

Poisoning by food, accident . 

Other acute poisonings 

Bums 

Absorption of deleterious gases. Suffocation 

Accidental drowning 

Traumatism by firearms 

lYaumatism by cutting or plerdng Instruments.. 

Traumatism by. fall _- 

Traunuatism in mines 

IVaumatism by machines 

Traumatism by other crushing 

Railroad accidents 

Street car ^aocidients 

Automobile accidents 

Motorcycle accidents 

Injuries by other vehicles 

Injuries by animals 

Starvation __ 

Effects of heat 

Other extemjal violence 

Lightning . 

Electricity ^ 

Fractures 

Homicide — 

Not specified or ill-deflned 



14 

10 

23 

11 

11 

129 

7 

2 

5 

6 
6 
5 
4 
3 

40 
35 

7 
64 

27 



Total 



m 

15 
16 
16 
8 
118 
3 
7 
5 



1,663 1,811 



39 

14 
19 
17 
7 
119 
3 
6 
8 

6 

3 

7 

4 

3 

2 

20 

o8 

47 

9 

74 

20 



1,794 



18 

17 
lo 
18 
6 
103 
2 
7 
4 

2 

7 

4 

4 

3 

2 

21 

34 

44 

7 

76 



25 
10 
11 
11 
9 
128 
4 
9 
9 



10 



1,699 



IC 
20 
19 
13 
122 



6 
S 
1 
8 
30 



6 
C6 



29 


24 


2 






2 


12 


11 


3 


11 


2 


1 


4 


4 


1 





21 
1 
11 

"3 
2 



2 
31 



i,73r 



REPORT OP DEATHS PROM JULY 1, 1913, TO JANUARY 1, 1914. OLASSIPIED WITH 

REFERENCE TO AGES. 



Under 1 year 

1' to S years , 

6 to 10 years 

10 to 20 years' 

20 to SO years 

30 to 40 years ^- 

40 to 00 years; 

50 to eo years 

80 to 70 years 

70 to 80 yearsi 

ro to 90 yearsw^ 

vo --niji «nd( over 

Unlmown > 



223 


290 


301 


222 


187 


64 


141 


133 


71 


69 


24 


39 


28 


33 


28 


71 


89 


70 


68 


67 


100 


133 


118 


112 


104 


108 


116 


102 


121 


lis 


123 


116 


122 


118 


117 


154 


leo 


176 


100 


194 


208 


212 


197 


2icr 


258 


291 


207 


317 


266 


287 


168 


174 


198 


179 


209 


26 


28 


29 


31 


SB 


11 


17 


9 


11 


5 


1.668 


1.811 


1.T94 


1,603 


1.689 



235 

65 

30 

66 

120 

127 

135 

178 

256 

817 

181 

83 

9 
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TABLE NO.- 3— Continued. 

BEPOBT OP DEATHS FROM JULY 1. 1913, TO JANUARY 1. 1914. 0!LASSIFIED WITH 

BETERENCE TO SEX. 



I 



Male _- 
Ftmale 



846 
718 



Total 



1,663 



1,016 
703 



1,811 



900 
831f 



1,794 



003 
7W 



906 

764 



954 
7is3 



l,73f 



REPORT OP L-EATHS Pi:OM JULY 1, 1913, TO JANUARY 1, 1914. CLASSIFIED WITH 
REFERENCE TO COLOR). 



White 

Colored 


1,536 
28 


1.781 
30 


1,766 
28 


1,982 
21 


1.638 
31 


1,720 
17 


Total 


1,663 


1.811 


1,794 


1,603 


1,669 


l,73r 



REPORT OF DEATHS PROM JULY 1, 1913. TO JANUARY 1. 1914, CLASSIFIED WITH 
REFERENCE TO NATIVITY. 



Native 

Foreign 

Unknown 


1,166 

361 

46 


1,377 
384 
50 


1,336 
424 
34 


1,177 
405 

21 


1,221 
409 
89 


1,297 
383 

42 


Total — — 


1.663 


l',811 


1,794 


1,603 


1,669 


1.787 







REPORT OF DEAITIS PROM JULY 1, 1913, TO JANUARY 1, 1914. CLASSIFIED WITH 
REFERENCE TO SOCIAL RELATEONS. 



Single 

Married _ 
Widowed 
Divorced 
Unknown 



Total 



636 


737 


694 


633 


505 


659 


667 


668 


655 


740 


331 


mr 


394 


3r2 


372 


16 


23 


13 


21 


23 


21 


37 


25 


22 


29 


1,668 


I'.Sll 


1.794 


1,603 


1,689 



724 
407 
21 



1,737 



♦Stillbirths 



65 



73 I 



61 



71 



77 



81 



*Stfilbirtihs are not included in the foreigcing claesiflcation of deaths. 



10 
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SEVENTEENTH BIENNIAL REPORT OP THE 



TABLE NO. 4. 

REPORT OP DEATHS FROM JANUARY 1. im4, TO JULY 1, 1014. CLASSIFIED WITH 
BEPERENOE TO DISEASES. 



Typhoid fever _ 

Malarial fever 

Smallpox 

Mea&Ies . 

Scarlet fever _- 

Wboopini: cou£rb . , 

Diphtheria and croup 

Influenza —- 

Erysipelas 

Other opddemlc dllseases . 

Septicaemia , 

PelJaigra . 

Tetanus 

Tubepcuk)&l9 of hmgB 

Tuberculous meningitis 

Pott's disease _^ , 

Other forms of tuberculosis 

Venereal diseases 

Cancer and other maJiignant tumours 

Acute artlcuflar rheumatism 

Diabetes — > 

Exophthalmic goitre 

Leuchaemla ^ 

Anaemia, chlorosis , 

Other generall diseases 

Alcoholism . . 

Simple meningitia . 

Cerebrospinal meningitis 

Locomotor ataxia 

Acute anterior poKomyeHtds ^ ^ 

Cerebral hemorrhage, apoplexy 

Softening of the brain __- ^- . 

Paralysis • 

General paralysis of insane ^ — ^ — 

Other forms of mental aHen/ation , 

Epilepsy ~ . 

Convulsions (nonpuerperal) 

Convulsions of infants 

Chorea 

Neuralgia and neuritis - — 

Other diseases of nervous; s^rstem ^_ 

Diseases of the ears ^ 

Acute endocardHtis — m_- 

Organdc diseases of heart ^ 

Angina pectoris — 

Diseases of arteries, atheroma, aneurysm, etc.— 

Embolism land thrombosis 

Hemorrhage; other dUseases of circulatory system 

Bronchitis 

Bronchopneumonia 

Pneumonia . 

Pulmonary congestion 

Asthma 

Other diiseases ot respiratory system 

Ulcer of stomach 

Otfaert diseases of stomach 

Dfarrboea and enteritis (under 2 yearsi) 

Diarrhoeai and) enteritis (2f years and more) ^ 

AppeodddtiB and l^iyhliitig »^^_ 



a 



1 
2 
6 

e 

18 
14 
1 
1 
14 

8 

6 

1 

13 

4 

109 

G 



107 
4 
80 
7 
4 
3 



12 
189 
18 
411 

9 

8 

42 

60 

207 

18 

8 
10 

4 

19 
18 

4! 



18 



114 
2 
1 
12 
1 

128 
6 



3 

14 

11 

4 

16 
2 
4 
2 
124 
2 
28 
14 
4 
9 
1 
9 



3 

IS 

1 

12 
178 
12 
99 
22 

6 
36 
66 
291 
28 

9 
16 

5 
28 
Ofl 
11 
2D 



10 



12 



110 
4 
1 
7 
2 
144 
7 

39 
1 
5 

14 
7 

ID 

27 
7 
1 
3 
189 
2 

30 

11 
7 
4 
2 

17 



31 
2 

11 

1S4 

13 

58 

21 

4 

38 

69 

290 

23 

3 

17 

7 



10 



3 

120 

6 

1 
17 

4 
1211 
18 
30 

1 

2 
22 
18 

6 
19 

3 



ler 

3 

31 
16 



1' 

2 

22 

2 

14 

irns 

15 
44 
17 

7 
28 
46 
229 
16 

9 
14 

7 
28 

ifr 

18* 
30 



10 



2 

lU 
10 
17 

7 
12 

1 
20 

1C6 
8 
2 
8 
5 

124 
7 
23 
4 
1 
18 
6 
8 
22 
8 
3 
1 

183 
7 
S2 
1 
1 
6 
2 
10 
1 



21 

8 

181 

8 

49 

16 

4 

12 

21) 

iirr 

16 

D 

12 
2 

21 

18 
9 

19 



12 



5 
3 
12 
13 
2 



10 

1 

6 

63 

14 

1 

8 

1 

1S6 

6 



2 
12 
11 
5 
25 
3 
1 
2 
125 
5 
19 
3 
4 
8 
1 
6 
4 



18 

2 

9 

169 

4 

32 

14 

7 

16 

10 

41 

12 

2 

9 

8 

90 

26 

U 

29 
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^ 


^ 












1 




S 


1 


>> 

eo 




Hemia and intestinal obstruction 


99 


23 


19 


26 


22 


21 


arrhoslg of Hver .. 


16 


16 


14 


8 


18 


10 


Other diseases of Hver. 


14 


10 


23 


18 


16 


13 


Peritonitis _^ 


23 


21 


ID 


23 


19 


17 


Other diseases of digestive system 





IB 


16 


13 


22 


7 


Acute neiphritis and Bright's disease 


180 


120 


168 


162 


126 


95 


Other diseases of kidneys 


11 


4 


10 


6 


4 


5 


Diseases of the ibladdier 


11 


5 


6 


8 


11 


4 


Diseases of prostate — 





e 


6 


9 


8 


6 


Noncancerous tumors and other diseases of 














female genital organ , , 


4 


6 


8 


9 


10 


3 


Puerperal septicaemia 


9 


9 


9 


12 


6 


3 


Other puerperai diseases 


b 


le 


10 


8 


10 


14 


Gangrane _, , __ ^ _^ _^ . 


9 


6 


e 


7 


8 


5 


Other diseases of the skin and anneooa 


1 


1 


2 




5 


3 


DiBeasee of bones and organs of locomotion 


1 




6 


5 


6 


4 


Malformations and injuries at birth. — 


35 


42 


37 


31 


34 


18 


Premature birth , 


00 


47 


48 


46 


46 


46 


Cfongenital debility, atmphy, marasmus, etc.— 


• 42 


23 


40 


26 


22 


24 


Other causes peculiar to early infancy 


7 


e 


10 


18 


16 


8 


Senility _.. _..... 


88 


88 


80 


75 


70 


58 


SuIddJe 


28 


111 


23 


23 


33 


28 


Poisoning by food", accident 




2 






1 




Other acute poisonings .. 


4 


1 


6 


7 


1 


7 


Bums 


IS 


11 


9 


9 


11 


4 


Absorption of deleterious gases. Suffocation- 


6 


7 


2 


1 


6 


1 


Accidental drowning .^ 


9 


1 


1 


3 


10 


29 


Traumatism by firearms ^ >._ 


6 


e 


8 


6 


5 


3 


lYaumatism by cutting or piercing instruments. . 


2 












Traumatism by fall _ »__ 


6 


13 


5 


6 


12 


10 


Traumatism In mines _.» _ 


3 


8 


9 


1 


2 


2 


lYaumatism by machines .- ■ 


3 




2 


3 


3 


2 


Traumatism by other crushing 


3 


2 


3 


1 


1 


1 


Railroad laccidents 


13 


14 


19 


12 


18 


16 


Automobile accidents 


5 




2 


6 


7 


11 


Motorcycle accidents - _. -■. 










1 
3 


1 


Injuries by other vehicles— 


1 


1 


1 


1 


1 


Injuries by animals 


6 


4 


1 


2 


3 


4 


Starvation -. ...^ 








1 






Excessive cold , 




1 






Effects of heat . 












7 


Other external violence 


4 


4 


4 


7 


8 


6 


Lightning _^ _ _^ 








1 
1 


3 

1 


3 


Electricity (except lightning) 


8 




8 


5 


Fractures 


12 


4 


7 


6 


6 


4 


Homicidfe — .. 


d 


1 


4 


2 


2 


4 


Not specified or ill-defined — 


24 


26 


40 


28 


28 


21 


Total .. __ _ 


2,068 


l.flR) 


2,222 


2,067 


1,800 


1,570 



REPORT OP DEATHS PROM JANUARY H. 1914, TO JULY 1, 1914. CLASSIFIED WITH 

REPERENOE TO AGES. 



Under 1 year . 

1 to 5 ye&T» ^. 

6 to 10 years 

10 to 20 years 

20 to 30 yeare 

30 to 40 years 

40 to go years 

90 to GO years 

eo to 70 years 

70 to 80 years 

80 to 00 years 

90 years and over- 
Unknown ' 



289 


280 


317 


282 


2^ 


83 


97 


97 


112 


85 


40 


31 


46 


43 


47 


67 


70 


68 


82 


m 


117 


120 


1A2 


119 


118 


133 


142 


146 


141 


132 


148 


144 


144 


162 


130 


207 


188 


286 


176 


irr 


266 


2B4 


276 


302 


24rT 


382 


387 


412 


3B9 


307 


266 


289 


286 


250 


213 


47 


m 


41 


35 


40 


17 


11 


12 


4 


1 


9 nn9 


11 an 


9. 9aa 


9] tvfr 


1 ann 



Total 2,062 l',0P0 ^ 2,2BB 2,087 1,800 



191 



119 
lii'i 
114 
169 
220 
279 
1«2 
26 
4 



1,670 
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SEVENTEENTH BIENNIAL REPORT OP THE 



TABLE NO. 4 — Continued. 

BEPORT OP DEATHS FROM JANUARY 1. 1914. TO JULY 1. 1«14. OLASSIPIED WITH 

BEPERENCE TO SEX. 





& 


, 












1 

Ha 


1 


1 


1 


1 


H8 


Male „ _. 


l.UH l',040 


i.aw 


1,168 


1,020 


806 


Female 


919 


910 


i/.oea 


964 


78Q 


704 


Total . 


2,06e 


1,090 


2.22B 


2.087 


1,800 


1,670 



REPORT OP DEATHS FROM JANUARY H, 1914, TO JULY 1, 1914. CLASSIFIED WITH 
REFERENCE TO COLOR. 



White ^_. 

OokMied -._-._._ 


2,022 
90 


1.021' 
29 


3,M9 

34 


2,054 
39 


1,700 
40 


1.566 
16 


Total .^^ ! 


2,062 


1,900 


2.222 


2,087 


1,900 


i.ffro 



REPORT OF DEATHS FROM JANUARY 1, 1914. TO JULY.l, 1914. CLASSIFIED WITH 
REFERENCE TO NATIVITY. 



Native 

Foreign ^ 

Unknown . -. — _^ 


1,634 
496 
32 


496 
90 


1,688 
49 


1,662 
489 
39 


1,347 
415 
98 


l,lffi 
990 
28 


Total ^ 


2,0Q2 


1,960 


2,«z22 


2.087 


1,800 


1,670 



REPORT OF DEATHS FROM JANUARY li. 1914, TO JULY 1, 1914, CLAiSSIFrED WITH 
REFERENCE TO SOCIAL RELATIONS. 



Single — - ^- 


623 


616 


TOO 


^iOS 


O06 


007 


Marrted - 


83R 


896 


j^ur 


816 


738 


«0 


WWowed 


m 


494 


bib 


487 


401 


£68 


Divorced , 


24 


ii6 


17 


SI 


?6 


20 


Unknown __- 


20 


10 


31 


21 


27 


25 


Total . 


2,062 


11,960 


2.222 


2,087 


1,800 


1,W0 



♦stillbirths 



79 



75 



61 



♦'Stillbirths are not inchided in th.e foresroingr classifications of dieaths. 
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REPORT OF BIRTHS FOR CALENDAR YEAR 1912 AND MARRIAGES AND DIVOROBS 
FOR FISOAIr YEAR ENDING JUNE SO, 1«13. 







5^ 










55 










*3^ 






UOUJNTit 


3 


Si 


8 






4A 


:»3 


tM) 


1 




1 




1 




i 


£ 


» 


s 


Adair 


e 


906 


96 


7 


Aidam« ... __ __ _ 


1 


2QB 


100 


8 


ABamakee .^ ^ „. 


2 


299 


i»r 


4 


Appanooee 




0O8 


906 


46 


Audubon __ _ -_ _ ._ _w _ - 




269 
442 


101 
190 


7 


Benton 


7 


21 


Black Hawk 


4 


0B3 


«17 


74 


Boon« _ __ 


3 


5^ 


906 


35 


Bremer _ „ __ _. _» 




S16 
931 
800 


182 
191 
167 


11! 


Buflhanan 


6 

2 


19 


Buena Vista , 


9 


Butter 


1 


301 


120 


12 


Calhoun ^ __ ._ „ __ 


2 


2M 


144 


12 


Carroll 


2 


369 


203 


6 


Oa«s „ 


6 


324 


182 


24 


Oedar _. 


3 


281 


146 


10 


Oerro Gordo _. __ ._ 




270 


291 


4i6 


Cberokee 


3 


294 


166 


8 


Ctolckasaw _. __ ._ 




297 


139 


3 


Olaj-ke __ _ 


i 

1 


182 
260 


89 
130 


6 


day 


ID 


aayton 


6 


m 


229 


10 


Clinton . , 


3 


492 


oSO 


46 


Crawford _ . 


4 


406 


200 


7 


Dallas 


4 


4aL 


209 


24 


Davis - 





212 


132 


18 


Decatur — ^ __ 


3 


887 


lez 


19 


Delaware 


— — 


344 


105 


8 


Des Moines 


i' 


623 


466 


M 


Dickinson _. _ --.. - 


3 


140 


76 


4 


Dubuque 


6 


648 


073 


26 


Emmet __ _.. __ __. . _ - 




147 
402 


112 
242 


3 


Fayette 


3 


10 


Floyd 


8 


206 


163 


21 


Franklin 


3 


319 


141 


8 


Fremont , — — -^ 


3 


228 


lis 


20 


Greene - 


1 


311 


166 


17 


Grundy 


6 


322 


no 


8 


Guthrie 


6 


326 


133 


10 


Hamiaton , 


6 


400 


165 


12 


Hancock __ _ __ — 




243 
369 


98 
104 


7 


HardUn _-.->. _. „ .« 


1 


7 


BaTrison 


3 


3S5 


178 


14 


Henry .. ._^ .. 


, 


249 


120 


80 


Howard . _ ^ ^. 


1 
2 


226 
296 


127 
96 


6 


HumboWt — _- 


8 


Ida _ __ _ ^ ^ _._.. _ _ ^ 




219 
983 


186 

162 


10 




2 


3 


Jackson ._ -_ 


1 


306 


180 


14 


Jasper __ __ __ 




422 
253 

4111 


296 

162 
288 


16 


Jef f fiTRon ^ 


8 
3 


13 


Jolmson __ _^ - 


21 


Jones • 


2 


275 


166 


22 


Keokuk .__ 


4 


996 


168 


9 


Kossuth _ __ _ _ __ 


5 


624 


170 


4 


Lee 

Linn ._ 

Ixwilsa -. _. ._ ^ 


2 
2 

2 


433 
622 
219 


662 

827 

7* 


87 

196 

13 
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SEVENTEENTH BIENNIAL REPORT OF THE 



REPORT OP BIRTHS FOR CALENDAR TEAR 1912 AND MARRIAGES AND DIVORCES 
FOR PISOAL YEAR ENDING JUNE »), 1913-OontIiiue4. 







1^ 






COUNTY 


1 


a- 


1 


1 




3 


■t"*-' 

« o 


3 


> 




t» 




^ 


5 


Lucas - ^ --^^ — - - 




210 


HI 


12 


Lyott 


G 


359 


117 


5 


Madison 


4 


289 


106 


8 


Mahaska — - 


1 


449 


288 


57 


Marion _ 


3 


373 


184 


18 


MarsbaU 


1 


508 


320 


38 


Mills .— 


9 


195 


101 


16 


Mitchell 


8 


29S 


128 


6 


Monona — _ - 


6 


380 


161 


10 


Monroe __. , , , 


9 


623 


268 


81 


Montgomery _ — _ 




239 


187 


17 


Muscatine - 


4 


824 


296 


68 


O'Brien 




389 


m 


5 


Osceola _ 


1 


218 


96 


2 


Page' — _ — 


2 


3W 


199 


90 


Palo Alto 


9 


279 


118 


3 


Plymouth 


6 


446 


164 


U 


Pocahontas 


4 


821 


107 


7 


Polk , 





i',ffr4 


1,812 


480 


Pottawattamie _ 


8 


619 


1.106 


124 


Poweshiek -.^-. 


4 


814 


149 


10 


Ringgold) . .^ 




226 


104 


10 


Sao — -. .^^.... - 


1 


287 


140 


9 


Scott __ _- 


9 


961 


778 


99 


Shelby -. ^ __ „ 


2 


383 


196 


7 


Sioux . -_^ _ 





601 


205 


6 


Story -*._«- -_ 


2 


983 


199 


6 


Tama 


1 


354 


186 


13 


Taylor .. 


1 


234 


138 


16 


Union 


4 


196 


184 


30 


Van Buren __^_. __ _ 




245 
S84 


181 

474 


10 


Wapello 




103 


Warren _ -__^__ __ ^ 




324 
331) 


168 
171 


6 


Waahin«rton 


4 


14 


Wayne _ ^ __ _ 


8 


317 


149 


17 


Webster _ ._ 


6 


637 


426 


81 


Winnebago 


6 


905 


102 


5 


Winneshiek __ .. .. 


8 


419 


161 


5 


Woodbury , ._, , 


6 


1.272 


901 


186 


Worth _.. 


4 


216 


87 


1 


Wright ^ ^ 


2 


3S5 


148 


7 


Total 


269 


37,9!BI 


28.007 


2.641 
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REPORT OF BIRTHS FOR CALENDAR YEAR 1913 AND MARRIAGES AND iDIVOROES 
FOR FISCAL YEAR ENDING JUNE 30. 1914;. 



COUNTY 



1 



o 
> 



Adair 

Adams 

Allamakee 

Appanoose 

Audubon 

Benton 

Black Hawk 

Boone 

Bremw 

Buchianan 

Buena Vista , 

Butler _ 

Calhoun 

Carroll 

Cass 

Ciedar 

Cerrot Gordo 

Ohrokee 

Ohickas-aw 

Clarke _. 

Clafy 



Clayton 

Clinton 

Crawfordi — __ 

DaUaa 

Davis 

Decatur 

Delaware 

Des Moines _> 

Dickinson 

Dubuque 

Emmet ^ 

Fayette 

Ftoyd 

FrankHn 

Fremont 

Greene 

Grundy 

Giitiirie 

Hamilton 

Hancock 

Hardin 

Harrison 

Henry ^_ 

Howard 

HumboMt 

Ida 

Iowa 

Jackson 

Jasper 

Jefferson 

Johnson 

Jones w_. 

Keokuk 

Kos9utb 

Lee 

, Linn 

Loulsii ^ 



280 
166 
317 
536 
3SZ 
433 
716 
8Si 
315 
305 
270 
264 
270 
417 
017 
302 
596 
323 
290 
221 
251 
470 
520 
417 
480 
2141 



606 
148 
€71 
234 
500 
^9 
330 
2f70 
352 
316 
331 
SRI 
2714 
322 
411 



307 
892 
271 
446 
216 
397 
335 
360 
4^ 
478 
711 



94 
83 
119 
314 
97 
166 
601 
310 
171 

lez 

146 
137 
163 
231 
169 
100 
364 
163 
149 
126 
134 
217 
513 
201 
2108 
126 
167 
105 
447 
80 
670 
119 
258 
166 

leo 

80 

149 
118 
156 
171 
109 
192 
2D8 
135 
106 
99 
102 
144 
166 
209 
128 
269 
176 
148 
183 
536 



2 

8 

5 
56 

8 

20, 

125 

40 

12 

7 

6 
11 

6 
13 
24 
16 
33 
16 
10 

6 

8 
11 
61 
17 
36 

8 
10 

9 
69 

7 
49 

3 
23 
16 

5 
21 
15 

6 

la 

14 

7 

24 
33 
18 
10 

7 
10 
12 

7 

25* 
16 
37 
18 
24 
18 
60 
160 
16 
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SEVENTEENTH BIENNIAL REPORT OF THE 



REPORT V>F BIRTHS FOB CALENDAR YEAR lfll3 AND MARRIAGES AND DIVOROES 
FOR FISCAL YEAR ENDING JUNE BO, iei4-Oontiii.ued!. 



COUNTY 



Lucas 

Lyon 

Madison 

Mahaska 

Marion • 

Marshall 

Mills 

Miteholl 

Monona . 

Monroe 

Mont^romery 

Muscatine 

O'Brien , 

Osceola 

Page 

Palo Alto 

Plymouth 

Pocahontas 

Polk 

Pottawattamie 

Poweshiek 

Rlngrgrold' 

Sac 

Scott - — 

Shelby 

Sioux 

Story 

Tama 

Taylor 

Union _ 

Van Buren 

WapelHo 

Warren 

Washington 

Wayne 

Webster 

Winnebago 

Winneshiek- 

Woodbury 

Worth 

Wright 



Total 



903 
446 
S72I 
664 
168 
204 
316 
506 
2f?0 
347 
389 
251 



609 

322 

11,090 
6a4 
316 
294 
283 

i,ooe 

3i6 
61215 

397 
368 
251 
3061 

218 

did 

315 
290 
281 
705 
277 
1,230 
%0 
20B 
356 

98.621 



128 
139 
127 
294 
206 
325 

in© 

1S9 

259 

176 

280 

144 

93 

219 

108 

178 

104 

1,909 

1,005 

161 

103 



115 
246 
180 
205 
12t 
206 

88 
403 
100 
146 
1^ 
406 
121 
1,065 
162 

05 
175 

23,803 



14 
6 
10 
61 
21 
41 
20 
6 

17 

60 

15 

76 

7 

6 

37 

7 

10 

10 

474 

139 

16 

8 

6 

117 

6 



1» 
32 

8 
81 

7 

18 
IS 



leo 

4 
4 
10 

2,965 
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DEATOaS FROM TUBERCULOSIS IN IOWA FOR THE YEARS 1912 AND 1913. 



County 



Ad-air 

Adams' 

AHamakee 

Appanoose 

Aiudirbon . 

Benton — . . 

Black Hawk 

Boone , 

Bremer 

Buchanan . 

Bueaa Vista 

Butler 

Calhoun . 

Oarroll 

Case , , 

Oedar 

Oerpo Goido 

Oherokee 

Ct^ckasaw 

Clarke ^-. 

a«y 

Clay ton 

OUnton -^ 

Crawford 

Dallas u.^ 

Davis 

Deoatur .^^ 

Delaware 

DBS Moines 

Dickinson 

Dubuque 

Emmet _^ 

Payette , 

Floyd 

FrankMn 

Fremont 

Qireene , 

Grundy «- 

Guthrie 

Hamilton 

Hancock ,. , 

Hardin i 

Harrison 

Henry ._— , 

Howard ' 

Humboldt 

Ida . ^ 

Iowa 

tTackson — , 

Jasper 

JellerBOu »./.- 



1912 


1913 


4 


4 


2 


2 


8 


4 


19 


16 


2 


6 


12 


13 


29 


36 


2S 


16 


11 


8 


35 


Si 


12 


15 


7 


5 


6 


8 





8 


7 


6 


6 


6 


13 


11 


16 


16 


6 


6 


4 


7 


8 


2 


14 


10 


83 


29 


5 


4 


10 


9 


9 


18 


5 


9 


8 


8 


31 


25 


6 


4 


48 


51 


2 


7 


11 


6 


5 


7 


8 


3 


7 


11 


9 


5 


6 


4 


14 


9 


6 


1)6 


5 


7 


10 


5 


4 


7 


29 


34 


8 


10 


8 


1 


6 


4 


17 


11 


13 


13 


22 


11 


IS 


10 



County 



Johnson 

Jpnes 

Keokuk 

Kossuth 

Lee 

Linn : 

Louisa 

Lucas 

Lyon 

Madison 

Mahaska 

Marion 

Marshall 

Mills 

Mitchell 

Monona - 

Monroe 

Montgomery _. 

Muscatine 

O'Brien 

Osceola — 

Page 

Palo Alto 

Plymouth 

Pocahontas — 

Polk 

Pottawattamie 

Poweshiek 

Ringgold 

Sac 

Scott 

Shelby 

Sioux 

Story 

Tama 

Taylor — . 

Union 

Van Buren _^. 

WapelSo 

Warren 

Wasldngton 

Wayne 

Webster 

Winnebago 

Winneshiek 

Woodbury 

Worth 

Wright 

Total 



1912 



14 
12 
9 
7 
44 
47 
10 
8 
4 
4 

19 

17 

21 

26 

9 

7 

20 

6 

27 

9 

2 

22 

13 

5 

2 

115 

27 

11 

5 

7 

52 

4 

6 

28 

14 

9 

11 

12 

37 

11 

9 

U 

81 

9 

27 

43 

6 

10 



1,466 



1918 



16 

12 

14 

8 

36 

54 

1 

6 

o 

113 

10 

19 

10 

19 

5 

5 

21 

7 

19 

5 

3 

18 

5 

8 

4 

107 

39 

7 

5 

3 

71 

7 

4 

13 
10 
10 
13 
8 
8S 
15 
10 
11 
22 
13 
16 
67 
5 
9 



1,392 
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SE3VENTEENTH BIENNIAL REPORT OF THE 



DEATHS IN BURLINGTON, IOWA, POB 1012 AND 1913. 
(Ezduaiye of stillbirths.) 



Males 

Femalos 



Total 



White 

Colored -« 



Total 



Native __ 
Foreign _. 
Unknown 



T6tal 



Single -_. 
Married — 
Widowed 
Divorced . 
Unknown 



iai2 



Total 



Under 1 

1 to 5 

5 to 1(1 

10 to 20 

^ to 30 

90 to 40 

40 to 60 

90 to eo 

60 to 70 
70 to 80 
80 to 90 
90 years 
Unknown 



year 

years 

years 

years 

years 

yearsi 

years 

years 

years 

years 

years 

and over- 



Total 



Typhoid lever 

Whooping cough 

Diphtheria 

Influenza 

Septicaemia 

Tetanus — — 

Tubercuaosis of lungsi 

Tuberculous meningitis 

Potfs disease 

Other forms of tuberculosis 

Oancer 'and other malignant tumors. _ 

Rheumatism 

Diabetes 

Exophthahnle goitre 

Leukemia 

Anaemia, ehk>rosis _ 

Other general diseases 

Alcoholism 

Simple meningitis — _ _ 

Cerebrospinal meningitis _ 

Cerebral hemorrhage, apoplexy _ 

Softening of the brain 

Paralysis 

General paralysis of insane 

Other forms of mental alienation 

Epilepsy _ 

Oonvulsions of infants 



1OT3 



172 


214 


146 


1® 


m 


376 


909 


908 


9 


8 


316 


SK 


210 


255 


lOJ 


110 


5 


U 


316 


376 


101 


123 


12D 


158 


94 


88 


1 


4 


2 


5 


316 


378 


88 


40 


6 


9 


6 


10 


9 


13 


32 


29 


21' 


37 


28 


35 


27 


52 


m 


63 


71 


90 


35 


34 


1 


13 





1 


318 


376 


T 


8 





5 





2 


3 


1 


3 


8 





2 


2(r 


18 





1 


1 





1 


3 


26 


16 





3 


2 


5 


1 








1 


6 


4 


2 


5 





3 


1 


d 


1 


2 


19 


22 





1 


8 


2 


1 








2 


1 





5 


5 
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DEATHS IN BURLINGTON, IOWA, FOB 1612 AND IdlS^-OlcntJiiu^cl'. 
(Exclusive of stillbirths.) 



etc.. 



Chorea 

Other diseases of nervous system 

Diseases of the ears 

Acute endooarddtis 

Organic dUseases of heart 

Angrina pectoris 

Diseases of arteries, atheroma, aneurysm, 

Embolism and thrombosis 

Hemorrhage; other diseases of circulatory system- 
Bronchitis 

Bro'ncho-pneumonda 

Pneumonia ~ 

Pulmonary congestion 

Asthma . 

Other diseases of respiratory system 

Ulcer of stomach , 

Other diseases of stomach 

Diarrhoea and enteritis (under 2 yTcars) 

Diarrhoea and enteritis (2 years and more) 

Appendicitis and typhlitis 

Hernia and intestinal obstruction^ 

Cirrhosis of liver. 

Other diseases of liver 

Peritonitis __ 

Other diseases of digestive system 

Acute nephritis and Bright's dilsease 

Other diseases of kidneys 

Diseases of the Madder 

Puerperal septicaemia 

Other pueipeiPal diseases 

GangPeue 

Malformations and injuries at birtih 

Premiature birth 

Congenital debility, atrophy, marasmus, etc 

SenJMty 

Striddie 

Acute poisonings 

Absorption of deleterious gases. Suffocation 

Accidental drowning ___ 

Traumatism by fil^arms 

Traumatism by fall 

Traumatism by machines 

Bailro«ad accidents 

Automobile accidents 

Injuries by animals _ 

Effects of beat 

OtlwT external vio-Jence 

Lightning — — 

Fractures __ 

Homicide 

Not spedfled or iH-deflned 



Total 



Stfllbirtihs . 



1912 



1603 




5 

5 

31 
3 

U 
3 

7 
1 

30 
2 
5 
2 
1 
4 
3 
2 
7 

10 
2 
3 
1 
1 

22 
2 
2 
1 
1 
3 
4 
6 

16 

17 
9 
1 
5 
5 
1 
3 
1 
2 
1 
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SEVENTEENTH BIENNIAL REPORT OP THE 



DEATHS m GM>A» RAPIDS. IOWA. FOB 1012 AND 1018. 
(Ezduaiye of stOlbirtbff.) 



Males .- 
Females 



Totid 



White .. 
colored 



Total 



Native ->- 
Popelgii - 
Unknowni 



Total 



Slnfirte 

Manried 

Widowed 

IMyoiroed 

Unknown 



Total .- 



Under 1 
1 to 
e to 10 
10 to S» 
30 to 90 
30 to «0 
40 to GO 

610 to ao 

60 to 70 
70 to 80 
80 to 90 
90 years 
Unknown 



year 

years 

years 

years 

years 

years 

years 

yearsi 

years 

years 

years 

and over- 



Total 



Typhoid fever __ 

Measles 

Scarlet fever 

WhoopInfiT cough 

Diphtheria and) croup 

Influenza 

aiyslpelaff 

Other epidemic diseases 

Septicaemia 

Tetanus 

Tuberculosis of fanes 

Tuberculous meningitis 

Pott*s disease _ 

Other forms of tuberculosis 

Venflpal diseases 

Cancer and other malignant tumors.. 

Rheumatism 

Diabetes 

Anaemia, chlorosis 

Other general diseases 

AlcohoMsm _ 

Simple meningitis 

Cerebrospinal meningitis 

Locomotor 'ataxia 

Acute anterior poliomyelitis 

Cerebral hemorrhage, ftpoplexy. 

Softening of the brain _>. 



1912 



ie9 



410 



404 
12 



416 

812 
97 
7 



416 



165 
178 



416 

71 
14 
4 



51 
30 
61 
46 
50 

ai 

6 




416 

18 





3 
1 

6 
1 

29 
1 
1 
8 


26 

4 
8 
1 
2 
7 
6 
1 
1 

25 

.2 



1918 



827 
245 



572 



564 
8 



072 

487 
124 
11 



672 



240 

96 

4 
2 



672 

91 
44 
17 
26 
45 
57 
60 
51 
84 
66 
82 
8 
2 



672 

11 
4 
5 
4 
7 
6 
1 
1 
8 


82 
4 

1 
1 

33 
1 
7 
9 
2 
4 

10 

7 
1 

8 
44 

1 
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DEATHS ir OEDAB RAPIDS. IOWA. POB 19121 AND IfllS— Oontinued'. 
(EzdiusiiYe of stUlbfrths!.) 



Paral7»ls 

General paralyses of the insane 

Other forms of mental aMenation-^ 

EpUepey 

Oonvnlslons (nonpuerperal) 

Convulsions of infants 

Other dUseases of nervous system ._ 

Acute endocaiHUtis t 

Or«<anio diseases of heart 

Angtoa pectoris 

Diseases of arteries, atheroma, aneurysm, ete 

Embolism and thrombosis 

Hemoniiage; other diseases of drcwlatory system 

Bronchitis 

Broncho-pneumonia 

Pneumonia) 

Pulmonary congestion 

Aisthma 

Other diseases of respiratory system__. 

Ulteer of stomach ___' _ — 

Other diseases of stomach L 

Diarrhoea and enteritis (undler 2 years) 

Diarrhoea and enteritis (2 yeare and more) 

Ap<pendlidtjs and typ-hlitis - 

Hernia and Intestinal obstruction , 

Cirrhosis of liver 

Other diseases of liver 

Peritonitis 

Other diseases of dilgestive system _ 

Acute nephritis 'and Brigrht's disease „ — 

Other diseases of kidneys 

Diseases of the bladder 1 

Diseases' of prostate — - _ 

Noncancerous tumors and other diseases female genital organs— 

PuerperaJ septicaemia — 

Other puerperal diseases 

Gangrene — 

Other diseases of tlie skin and annera— _ 

Diseases of bones and organs of locomotion— _ 

Malformations and injuries at birth 

Premature birth ■ 

Congenital debility, atrophy, marasmus, etc. 

Other causes pecuBar to early infancy 

Senility 



Suicide 

Acute poisonings 

Bums 



Absorption of deleterious gases. 

Accidental drowning 

Traumatism by flreaims 

Traumatism by fall 

Traumatism) by machines 

Traumatism by other crushing- 
Railroad accidents __ 

Street car accidents 

Injuries by other vehicles 

Injuries by animals 

Excessive cold _ 

Effects of heat 

Other extemall violence __ 

Fractures _ 

HomJeide 

Not specified or ill-deflned 



Suffocation- 



Total 



Stillbirths 



4 

1 


1 
1 
8 

1 

24, 
6 
7 

2 
4 
3 

2i 
2 
3 
1 
1 
7 

12 


U 
6 
6 
9 
6 
1 

28 
1 
4 

1 
2 
4 
4 
1 

6 

14 

14 
1 
9 
8 

2 

6 

8 

1 

11 




1 



1 

2 
3 
3 



ma 



5 


1 


i 

10 
6 
9 

S3 
5 
8 
6 
3 
9 

14 

44 
2 

3 
2 

IJO 

10 
2 
7 
5 
5 
6 
4 
3 

20 
6 

3 
2 
2 
1 
1 
1 
1 
6 

12 

16 
2 
9 
7 
3 
6 
4 
8 
1 
5 
1 
1 

14 
1 
1 
1 

3 
7 
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SEVENTEENTH BIENNIAL REPORT OP THE 



DEATHS IN CLINTON, IOWA, FOB 1912 AND 1913. 
(Exclusive ol stillbirths.) 



Males 

Pern ales ... 



Total 



White .. 
Colored 



Total 



Native ..- 
Foreign . 
Unknown 



Total 



Slngrle _ 

Married ^ 

Widowed 

Divoreed' 

Unknown 



Total _-. 



I'nder 1 

1 to 5 

5 to 10 

10 to 20 

20 to 30 

30 to 40 

40 to 60 

50 to eo 

60 to 70 
70 to 80 
80 to 90 
90 years 
Unknown 



year 

years 

years 

years 

years 

years 

years 

years 

years 

years 

years 

and over- 



Total 



Typhoid lever 

Whooping: coug-h - 

Diphtheria and croup 

Influenza _ 

Erysipelas - 

Septicaemia 

Tuberculosis of hings 

Tuberculous meningitis 

Other forms of tuberculosis 

Venereal diseases 

Cancer and other malignant tumors- 
Rheumatism- 

Diabetes - - 

Anaemia, chlorosis _ - 

Other general' diseases 

AlcohoUam 

Simple m«ilngit1s 

Oerebro-spinal meningitis 

Locomotor ataxia __ _ 

Cerebral hemorrbjage, apoplexy 

Paralysis _ 

General paralysis of Insane 

Other forms of mental alienation 

EpDepsy 

Convulsions (nonpuerperal) __. 

Convulsions of Infants I_. 

Other diseases of nervous system 



1912 



117 
106 


150 
127 


228 

216 

7 


277 

273 

4 



151 

71 

1 



223 

27 

6 

6 

8 

16 

15 

17 

81 

37 

37 

19 

2 



223 

S 
2 


1 
1 

15 
2 
1 
1 

21 
1 
2 
4 



2 


14 
2 
1 



2 




1913 



277 

167 
98 
12 



277 



104 
66 
6 
14 



277 

24 
6 
6 



18 
23 
36 
40 
57 
21 
5 
4 



277 

• 4 

1 
1 



16 
3 
1 


16 
3 
5 
5 
4 



1 
1 
22 
5 
1 
1 
1 
1 
4 
1 
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DEATHS IN ODrNTON, IOWA, FOR 1912 AND imS-^tontinuod. 
(Exclusive of stillbirths.) 



Acute endocarditis - _ 

Organic diiseaaes ot heart 

Angina i)eotor1s 

Diseases of arteries, atheroma, aneurysm, etc 

Einbolism and; thsrombosis _ 

Hemorrhage; other diseases of drcuilatory system. 

Bronchitis 

Broncho-pneumonia 

Pneumonia 

Pulmonary congestion 

Asthma 

' Ulcer of stomach 

Other diseases of stomach 

Diarrhoea and: enteritis (under 21 years) 

Diarrhoea and enteritis (2 years and more). _ 

Ap-pendicitis and) typhlitis 

Hernia and' instestinal obstruction 

Qirrhofiis of liver 1 

Other diseases of liver 

Peritonitis 

Acute nephritis and Bright's disease 

Other diseases of kidneys 

Diseases of the bladder 

Puerperal septicaemia 

Other puerperal diseases 

Gangrene 

Other diseases of the skin and annexa 

Malformations and injuries at birth 

Premature birth _ 

Congenital debiHty, atrophy, marasmus, etc 

Other causes peculiar to early infancy __ 

Senility 

Suicide 

Aoddental drowning 

Traumatism by flreaims 

Traumatism' lyy. fall 

Traumatism by machines 

Traumatism by other crushing 

Railroad accidients _ 

Other external violence 

Fractures - — 

Homicide 

Not specified or ill-deflned _ 

Total 

Stillbirths 



1912 



1918 



2 


3 


21 


28 


3 





6 


4 


4 


1 





2 


5 


8 


3 


5 


14 


21 


1 


1 


3 


•■> 





4 


1 





4 


2 


1 


2 


3 


4 


4 


2 


4 


4 


1 


2 


4 


3 


18 


24 





1 


1 


3 





1 


1 


1 





2 


1 





3 


1 


6 


7 


3 


3 


2 


3 


8 


4 


2 


3 


2 


3 





1 


4 


6 


1 


1 


1 





6 


9 





1 


1 





1 


1 


2 


1 


223 


277 


8 


IS 
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SEVENTEENTH BIENNIAL REPORT OF THE 



DEATHS! IN OOUNOIIi BLUFFS, IOWA,. FOR 1912 AND 1013. 
(Exduaive of stiUblrths.) 



Males .- 
Females 



Total 



WWto .. 
Colored 



Total 



Native 

Foreign 

UnknowQ 

Total _ 



Singrle 

Married 

Widowed 

Dtvoo-oed 

Unknown 



Total 



Under 1 
1 to 5 
5 to 10 

10 to 201 

ao to 30 

90 to 40 
40 to GO 

90 to eoi 

GO to 70 
70 to 90 
80 to 90 
90 years 
Unknown 



year 

years 

years 

years 

years 

years 

years 

years 

years 

years 

years 

and over- 



Total 



Typhoid fever 

Smallpox 



Scarlet fever 

Whooping oough _ 

Diphtheria and croup 

Erysipelias 

Septicaemia __ 

Tetanus __ 

Tuberculosis of Jungs 

Tuberculous meningitis 

Other forms of tuberculosis 

Venereal diseases 

Oanoer and' other malignant tumors. 

Rheumatism 

Diabetee 

Exophthalmic goitre 

Leukemia __ 

Anaemia, chlorosis _ 

Other general diseases- 

Alcoholism ___ 

Slmpde meningitis 

Cerebrospinal meningitis _ 

Locomotor ataxia 

Cerebral hemorrhage, apoplexy 

Softening of the brain 

Paralysis 



1912 



217 
188 



313 

78 
U 



4>06 



159 
153 



4105 



21 
9 
24 
32 
33 
30 
44 
53 
46 
37 
1 




4 
1 

3 
2 

10 
2 
2 
1 

17 
2 
3 
3 

29 

4 
1 
1 
1 
5 
2 
3 
1 


26 
1 
6 



1913 



22r> 
905 



402 , 
13 



506 

385 

lOi) 

31 



505 

200 

188 

102 

4 

13 



505 

78 
21 
15 
28 
42 
59 
54 
37 
02 
04 
41 
3 
1 



505 

8 

2 
2 

9 
1 

12 


25 
1 
9 
1 

37 
1 


1 
3 
9 
3 
4 
4 
1 

22 
1 
8 
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1>EATHS IN OOUNOIL BLUFFS, IOWA, FOR 1012 AND 191»-OontInued-. 
(Bzohisdve of stiUblrthff.) 



1012 



1913 



General paralysis of inBone 

Eipilepsy 

OonvulsJoiis of infants 

Otiier diseases of nervoua system 

Acute endocarditis 

Organic diseases of beart 

Angina pectoris 

Diseases of arteries, atheroma, aneurysm, etc. 

Embolism and thrombosis 

Hemorrhage; other diseases of drculatory system 

Bronchitis - 

Bronchopneumonia - 

Pneumonia 

Pulmonary congestion 

Asthma 

Other diseases of respiratory system 

Ulcer of stomach 

Other diseases of stomach 

DiajThoea and enteritis (under 2 years) 

Diarrhoea and enteritis (2 years andt more) 

Appendicitis and typhlitis 

Herma.and intestinal obstruction 

drrhosiis of liver 

Other diseases of liver 

Peritonitis 

Other diseases of digestive system 

Acute nephntis and Bright's dJseaise 

Diseases of the bladcbar 

Diseases of prostate 

Noncancerous tumors and other diseases of female genital oi*gians_. 

Puerperal septicaemia 

Other puerperal diseases 

Gangrene *. 

Malfuimations and injuries at b*rth 

PremAture birth 

Oongenital debility. Atrophy, marasmus, etc. 

Ouher causes peculiar to early infancy 

Senility '. 

Suiuoe 

Acute poisonings 

Bums - 

Absorption of deleterious gases. Suffocation 

Aouuenteii dri>wmng ^ 

Traumatism by flrearms jl 

'l*raumati»m by fail 

TraumaUsm by other crushing 

Kiailroad aoddentfl 

Street car accidents 

Automobile accidents 

Injuries by otlier vehicles 

Injuries by animals 

Starvation 

JETffeets of heat 

Other external violence 

Electricity (except hghtaning) 

Homddde 

Not srpecifled or ifl-deflned 




2 
1 
2 
4 

20 

8 
3 
8 
2 
2 

26 
8 
1 
2 
1 
« 
6 
6 
6 

a 

9 
4 

10 


20 

8 
1 
4 
1 
1 
G 

21 
2 
8 

17 
4 
1 
5 
5 

3 
1 


1 
1 
2 

2 

1 
1 
8 
2 
4 



4 

4 
2 
5 
2 

49 
2 

14 

H) 

1i 
8 

84 
6 

2 
4 
6 

18 
6 
6 
8 
4 
9 
S 
1 

24 
3 
7 

2 
4 

7 

16 
d 
8 
9 
6 
8 
1 
4 
1 
1 
6 
1 

16 
1 
2 

1 

2 
9 
2 

2 
9 



Total 
Stillbirths ... 




11 
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SEVENTEENTH BIENNIAL REPORT OP THE 



I>£AT!HS IN DAVENPORT, IOWA, FOR 1012 AND 1818. 
(Exdoaive of stiUbirtliff.) 



1912 



1913 



Hales .. 
Females 



Totaa 



Oolored 



Total 



Native — 
I\>reign . 
UQJmoira 



Total 



Slngte 

Married — 
Widowed . 
Dtvoffoedi . 
CnJmown 



Total 



Under 1 
1 to 6 
5 to 10 

10 to ft) 

ao to ao 

^ to 40 

40 to so 
00 to ao 

eo to 70 

70 to 80 
80 to 90 
00 yean 
Unknown 



year 

years 

years 

years 

years 

years 

years 

years. 

years 

years 

years 

and over^* 



Total 



Tsrpboid lever 

Measles - 

Soariet fever 

Whoopinir caagh 

Diphtheria and cacoup 

Influenza * 

Erysipelas . 

Septicaemia 

Tetanus j. 

Tuberculosis of lungs 

Tuberculous menin^tis 

Other forms of tuberculosis 

venereal diseases 

Cancer andi other maliipitant tumors . 

Rheumatism 

Diabetes * 

EizophtbaJanio goitre 

Leulremia 

Anaemia, chlorosis — 

Other general ddseases 

Alcoholism 

Sdmple meningitis 

Cerebrospinal meningitis 

Locomotor ataxia - 

Acute anterior poliomyelitis 

Cerebral hemoirhage, apoplexy 

Softening of the boain 



378 



«47 



(Bl 
16 



647 
409 

22rr 

647 



»5 

182 
10 
14 



647 

78 
22 
10 
28 
SB 
68 
77 
86 
86 
79 
6S 
U 




647 

5 

4 
1 
2 
6 
2 
2 
7 
1 

41 
2 
7 
2 

48 
6 
6 
1 
1 
7 
6 

10 
7 
1 
2 
2 

4rr 

1 



874 
287 



691 

651 
10 

661 



218 
10 

661 

990 

280 

166 

6 

19 



661 

90 
41 
11 
18 
46 
66 
60 
81 
91 
8S 
79 
5 
2 



661 

1 
3 
8 

6 
4 
4 
2 
6 
1 

£6 
S 
8 
1 

88 

6 
1 

8 
8 
4 
6 


1 

SD 
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DEATHS IN DAVENPORT, IOWA, TOB IWB AND Ml»-C(mtlnued. 
(Exduflfive of stfllbirths.) 



1012 



1918 



Paralysis 

Geoeral paralysfs of Inflane 

Other fonna of mental aUen'atloD 

Epflepsy 

Oonvuteioiw (nonpuerperal) 

OonvulsfODS of Infants 

Neuralgia and neuritis 

Ottier diseases of nervous system 

Diseases of the ears 

Acute endocarditis 

Org^anlc diseases of heart 

Angina pectoris , 

Dfs<>«9es of arteries, atheroma, aneurysm, 

Embolism and thrombosis - 

Hemorrhage; other diseases of dreulatory system 

Bronchitis 

Bronchopneumonia _ 

Prwnmonia 

PnJraonary congestion — 

A*^hmB 



etc. 



Other diseases of le^Iratory system 

mpPT of ptom«»ch ^ 

OHv*r diseases of stomach _>- 

l>I'»rrl»oea and enteritis (under 2 years) ' 

Dfarrho4»« nnd enteritis (2 years and more) 

Appendicitis and typhlitis 

Hf*rnla and intestinal oibstruction 

CWrrhowis of Mver _ 

Othfl^ dtwflses of liver _ „ 

PMtonitie „_ 

Oth^T (1isM<»«>« of f^frp»t\vtt system 

Ac^ttf* n*-phritis ^nd Brig-ht's diteease _ 

0*hpr diseafwr of Moneys _ _ _ 

Di«w»«8e8 of the blndder > 

Dtv^^nseR of prostnte _ 

Noncancerous tumors and other diseases of female g«nital organs.. 

Pi'erperal septicaemia _ __ 

Other puerperal diseases 

Gnnsrrene __ _ _ 

Other diseases of the sWn and nnnera 

M«lforroations and injuries at birth _ , 

Premature birth 

Or>ngenit»»! debtMty, atrophy, marasmus, etc. _— _ „ 

Oth«»r causes peculiar to early infancy 

F»»*nility — - — 



Sndde 

Acnte poisonings 

Bnmn __ 



A'bw>rntiir>n of deleterious gases. 

A'^/lent**! drowniD«r 

Tranm«tf8ra bv firearms 

Traum«tf«n by fall 

Traumatism by other crushing 

Riailroadi Jioddents _ 

Automobile accidents — 

Motorcycle acddents 

Frcppsive ooild 

Effects of heat _ — 

Other external violence 

Practures — 

Homicide — - 

Not specified or ilWefitiecl 



Suffocation 



Total 



II 
28 
2 
4 
11 
14 

5 
1 
1 
4 
3 
6 
2 
7 
14 
14 
T 
9 
2 
28 

3 
5 
8 
3 
3 



4 
3 
$ 
1 
1 

1 

U 

4 

64 
4 

20 
7 
J 
9 

11 

76 
6 



1 

9 
95 

4 

4 

5 

7 

7. 

1 

2 
46 

8 

1 

2 



Stillbirths 
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SEVENTEENTH BIENNIAL REPORT OP THE 



DEATHS IN DES MOINES, IOWA, FOB 1912 AND UWS. 
(E^chislve of stiUblrths.) 



Males .^ 

TemaXeg 



Total - 



White .. 
Colored 



Total 



Native --^ 
IV>reigii . 
UoJmown 



Total 



SdngSe 

Married 

Widowed 

Dfvo(reedi 

Unknown 



Total 



Under 1 
1 to 5 
5 to 10 
ID to 20 
ao to ao 

80 to 40 
40 to 60 

eo to 00 

60 to 70 
70 to 80 
80 to 00 
go years 
Unknown 



year 

yean 

years 

years 

years 

years! 

years 

yearsi 

years 

years 

years 

and over- 



Total 



Typhoid fever 

Smallpox 

Measles 

Scarlet lever 

Whooplngr oongh 

Diphtheria and croup 

Influenza • — 

Erysipelas 

Septfcaemla . . 

Trtanus 

Tuberculosis of lun«s 

Tuberculous meningitis 

Pott's difsease 

Other fonns of tuberculofils 

Venereal diseflses 

Cnnoer and other malignant tumors . 

P!h«mmatlsmi 

Diabetes 



Exoq;>hthaImic goitre -_. 

lieukemi-a 

Anaemia, chlorosis 

Other general dllseases 

A1co<hollsm 

Chronic occupntlon poisonings 

Staple meningitis 

Oereibrosplnal meningitis 

Locomotor ataxia 

Cerebral hemorrhaige, apoplexy , 

Softaafa«r of the brain 



1012 



705 



1,219 

1,1521 
67 



1,219 



197 
40 



1.219 



608 

218 

99 



1,219 

175 

61 

19 

60 

100 

120 

117 

147 

183 

141 

78 

14 

6 



1,219 



1913 



7912 
606 



1,828 

1,2S4 

74 



1,328 
1,098 



468 
681 
230 
21 



190 

82 

le 

104 
132 
151 
108 
160 
166 
92 
16 
7 



10 


IS 





1 





8 





4 


7 


8 


19 


13 


1 


6 


4 


4 


14 


19 


1 


1 


78 


80 


2 


8 


1' 





13 


6 


9 


8 


89 


108 


6 


4 


12 


10 


4 





2 


3 


12 


11 


6 


6 


U 


a 


1 





9 


9 


6 


1 


8 


1 


60 


64 


1 
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DEATHS IN DEB IfOINES, IOWA, POR 1913 AND 191&-Ooiitini2ed. 
(Exclusive of stillblrthfii.) 



1018 



Paralysis 

General paraljrsls of Insane 

Other forms of menital aHeoaftlon „- 

Epilepsy r -^ 

Oonvulslons of Infants 

Neqral^a and neuritis — -. 

Otiier diseases of nervo<us system .. 

Diseases of the ears 

Acute endocarditis 

Organic diseases of heart 

AnglDa pectoris 

Diseases of arteries, atheroma, aneurysm, ete. 

EmboNsm and thrombosis 

Hemorrhage; other diseases of dnoulatory system 

Bronchitis 

Bronchopneumonia 

Pneumonia 

Pulmonary congestion 

Other dUseases of respiratory system — 

Ulcer of stomach 

Other diseases of stomach 

Dlanrhoeai and enteritis (under 2 years) 

Dfarrttoea and enteritis (2 years and more) 

Appendicitis and typhlitis 

Hernia and Intestinal obstruction 

CHrrhosIs of Bver 

Other diseases of Mver 

Peritonitis 

Other diseases of digestive system 

Acute nephritis and Bright's disease . 

Other diseases of lcldney| 

Diseases of the bladder 

Diseases of prostate 

Noncancerous tumors and other diseases of female genital organs 

Puerperal septicaemia 

Other puerperal ddseases 

Gangi^ne 



Other diseases of the skin and annesa 

Diseases of bones and organs of locomotion 

Maiformatlonjs and injuries at birth 

Premature birth 

Congenital debility, atrophy, marasmus, etc. 

Other causes peculiar to early infancy 

Senility 

Suicide 



Acute poisonings 

Bums 

Absorption of deleterious gases. 

Accidental drowning 

Traumatism by firearms 

Traumoitism by fall 

Traumatism in mines 

Traumatism by machines 

Traumatism by other crushing ., 

Railroad accidents 

Street car accidents.. 



Suffocation 



Automobile accidents 

Injuries by other vehicles 

Injuries by animals 

Effects of heat 

Other external violence 

Electricity (eacept lightning) 

Fractures 

Homicide 

Not spedfled or llMcfined ... 



Total 
Stillbirths ... 



IS 

I 

2 

4 

4 

1 

2 

11 

2 

21 

111 

7 

17 

7 

6 

IS 

17 

110 

4 

8 

2 

7 

9 

2d 

4 

9 

27 

7 

15 

10 

1 

67 

9 

4 



7 

2 

9 

8 

1 

1 

18 

40 

22 

4 

8r 

20 


11 

7 
11 

1 
10 

8 



1 

16 
8 

4 
1 
2 
1 
6 

9 
.18 
10 



12 
6 
2 
7 
8 


8 


14 



18 
6 

12 
21 
109 

7 

8 
14 

7 
14 
86 

9 
. 16 
29 
16 
17 
Ifi 

a 
a? 

4 

4 

2 

6 

8 

7 

6 

1 

1 

18 

47 

86 

7 

41 

19 

2 

10 

9 

7 

2 

16 

6 

1 

4 

17 

8 

6 





2 

4 

8 

4 

9 

29 
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SBVENTB«NTH 9lWmiM^ »S»WT OF THE 



DEATHS IN DOTUQUE, IOWA, FOR lffl2 AND 1918. 
CE^cIusiTe of 6tillbiTth£F.) 



Males 

Vemales ^ 



Total 



White .. 
Colored 



Total 



Native 

Foreign 

UnknuWQ ... 



Tot&L 



Singito — 
Married .. 
Widowed . 
Dtvoroed . 
Unknown 



TQtal 



Under 1 year 

1 to 5 years 

5 to 10 years 

111) to 20 years 

20 to 90 years— 

30 to 40 yearsi . 

40 to 60 years 

SO to 00 years, 

60 to 70 years-- 

Tip to 80 years - 

80 to 90 years 

90 years and oyer—, 

Unknown 



Total 



Typihold fever — 

Malarial fever 

Measles - 

Scarlet fever 

Whoopng" cough 

Dfphthoria and) oroup 

Infhienza 

Eryslpelias 

Septicaemia 

Tuberculosis of lungs 

Tuberculous menin^tis 

Other forma of tuberoulosiB — ^ — ^ — ^_ 

Venereal diseases — ^ — ... 

Oancer and other maJdgnant tusoora 

Rheumatism * — 

Diabetes 

EzopbthaimJc goitre 

Leukemia 

Anaemia, ohloroeis 

Other general ddsoases ^ 

Alcoholism . 

Sdmple nMniii^tis 

OerebrosplnttHJ "meningitis — 

Locomotor ataxia 

Acute anterior poliomyelitis 

Softening of the brain ^ — 

Paralysis — 



19l« 



m 



m 



406 



114 



m 



^m 



m 



m 



m 



1 



1 


i 











9r 




I 




9 




a 




9d 




8 




? 




1 





2 


s 


9 




1 














4^ 




I 


2 
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DEArTHB IN DUBUQUE, IOWA, FOB 1012 AND VSfl»-OonUmied. 
(ExohiBlTe of st^birtbff.) 



1912 



ifiod 



Qesflral paralyais oi ioBtase^ — ^ 

Other forms ol moital aJleaatioD 



OoBvublons (nonpuerperal) .^ ^^.^ --_*- ^ 

Oonvuteions of Infants _._ 

Oboretb^f 

Other cDseases of nenrous gystem 

Acute endocarditis 

Organic diseases of heart a 

Angini pectoris 

Diseases of arteries, atheroma, aneurysm, etc 

EmboMsm and thromboris 

Hemorrhage; otiher diseases of droulatory system 

BrondJiitlB 

Bronchopneumonia 

PHeunHmia _^; . 

Pulmonary oobgestion 

Asthma ^ 

Otlter diseases of respiratory system 

Ulcer of stoibacfa 

Other dfsease^ of stoinaoih 

piarTh,ote ana enteritis (under 2 years) 

Diarrhodi and enteritis (2 yeara and more) 

Appendidtis Aid typhlitis 

Hernia and inteeitoal obstruction 

Oirrhofilfi of fiver 

Other diseases of llveflr 

F^tonitis 



Other diseases of <flgeBtave systefia 

Acute nfiphiritii^ and Brigbt's disease 

Other diseasefli of Mdiieys 

Diseases of tHe bladder 

Diseases of prbetate 

Noncancerous tutors and othef ^seases female genitaSl organs.. 

Fuerp^rdl septicaemia ^— . 

Other puerperta diTsed^eii 

Gangrene — — i 

Other di^ases of the sSIn &hd aimeta.. 



Diseases of boti^ ahd orgaoos of lo^moflon 

Malfonnatlons aiid indurl^ flt BIfth 

Premaiqi^ biith 

Congeiiital de&Illtjr, AtntpSiy, m&rasmtiB, eto... 

Other causes pMUar to eany infancy 

SenlHtt : 

Suidd^ 



Acute polsoniiigs 

Bums -. i 

AbsoriVtfon of deteterious 

Accidental dtrowning 

Traiimatism by fan 

Traumatism hf miuQUnes 

Traumatism bt otUor m»lslng 

9ailroM aociaentfi 

Street ddr accidents 

Automo^le ae<iidents 

Injuries by otQer vetol d e s 

Injurieji By animals 

Effects of iheoit 

OtAier eiterual Tiotenoe 

£lectrld«y (ezbept diightiidng) 

Fracturdl — 

Homirf^ 

Not i^WKIfled or AlK!(GAned . 



fihiffooaition— 



'ifotal 



2 
2 

4 
2 

4 

9 
2 

46 
2 

.4i 
4 
1 
9 
4 

26 
8 

1 

a 

8 
10 

8 
4 
7 
2 
1 
6 
8 

43 
3 
1 
1 
« 
1 
1 
2 
2 
1 
6 

15 
3 
2 

19 

.6 
1 
6 
1 
2 

1 
Q 
7 
1 
2 


1 
1 

1 
8 



StlUbirtfts 
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SEVENTEENTH BIENNIAL REPORT OP THE 



DEATHS EN PORT DODGE, IOWA, FOR IWfi AND IWB. 
(Exdiisive of stIDbJrtbs.) 



Males .. 
FeoMOeB 



Total 



White — 
Colored 



lV>tal 



Native -- . 
Foreign . 
UnJcnown 



Total 



Singto 

Married .. 
Widowed - 
DIvoroecb . 
Unknown 



Total 



Under 1 
1 to 5 
6 to 10 
]0 to 20 
ao to 90 
80 to 40 
40 to dO 
50 to 60 
00 to 70 
70 to 80 
80 to 90 
00 years 
Unknown 



year 

years 

years 

years 

years 

srears 

years 

years 

years 

years 

years 

and over- 



Total 



T3rphoId lever 

Measles 

Whoopng- cough 

Dipbtheria andi croup.. 
Enrslpelas 



Septicaemia i 

Tetanus 

Tuberculosis ol Iwaga : :__::__ ___.— 

Other forms of tuberculosis 

Venereal diseases 

Oanoer and other maJdgnant tumore 

Rheumatism 

Diabetes 

Exophthalmic goitre.. . 

Anaemia, chlorosis ._ 

Other general dttseases 

Alcoholism 

Simple meningitis .— . 

Cerebrospinal meningitis 

Cerebral hemorrhage, apoplexy 

Paralysis 

Convulsions of Infants 

Neuralgia and neuritis 

Other diseases of nervous system 

Organic diseases of heart 

Diseases of arteries, atheroma, aneurysm, etc 

Hemorrhage; other diseases of circulatory system... 



ma 



76 

60 


108 
98 


188 

134 
2 


196 

106 

1 



166 

94 
80 
8 



189 

40 

SO 

85 

8 



188 

13 
7 
1 
8 
11 
13 
20 
11 
10 
18 
IS 

2 



188 

5 


1 

2 
1 




12 
1 



1 

2 


1 
1 
7 
1 


1 
11 
1 
2 



ifioa 



106 

137 
57 
2 



198 



62 

71 



196 

23 

16 
6 
7 
19 
15 
12 
22 
31 
23 
19 
3 




IJHJ 

6 

4 
1 
3 
1 
1 
1 

11 
2 
3 

11 
1 
3 
1 
1 

8. 
1 
3 
1 

18 

1 
1 
2 

Iff 

4 

• 
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DEATHS m POBT DODGE, IOWA, FOR 1912 AND IfldS-Obntlnued. 
(EzclusiTe of 8tiUblrtli&.) 



Broncbopn0amonla 

Pneumoni'a 

Pulmonary congestion 

Other (Mseafles of respiratory system 

Diseases of gtomaoh (except ulcer of stomaeli)- 

Dfairboea and enteritis (under 2 years) 

Diairrhoea and enteritis (2 years and more) 

Appendicitis and typhiHtls 

Hernia and intestinal! obstruction 

OlTThosis of Mver 

Other diseases of liver 

Peritonitis 

Other diseases of digestive system 

Acute nephritis and Brlght's disease 

Diseases of prostate 

Puerperal speticaemia 

Other Puerperal ddseasee 

Diseases of bones and organs of locomotions ... 

Malfonnations and Injuries at birth 

Premature birth 

Oongenltal debility, atrophy, marasmus, etc... 

Other causes peeuMar to early infancy 

Senility 

Suicide 

Bums — - 

Absorption of deleterious gases. Suffocation.. 

Aocidentad drowning 

Traumatism by fall 

Traumatism in mines — _. 

Traumatism bv other crushing — _ 

Ralhroad accidents 

Automobile aceldents 

Injuries by animals 

Other external' violence 

Electricity (except Mgbtning) _. 

Homicide 

Not spedfled or Hi-defined 



Tt>ta)l 
Stillbirths .... 



1912 



1918 



6 
2S 
2 
1 
1 
3 
6 
1 
8 
2 
2 
3 
2 
II 
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X70 



SEVENTEillNTH BIE^NNIAI^ ftP^OBT OF THE 



DEATHS IN KEOKUK, JQWA, FOB UI12 J^p %^, 
(E^duaive of stmblrtfaa.) 



ly^ 1^ 



SfalM -^ 
ITemalels* 



lO;^! -i.., 



Wblte ».: 
Colored 



Total 



Native ^- 
Forelgi^ _ 
junknoiyno 



Total 



l^Ingfte — ; ' , 

Married . 

Widowod ; 

Wvoorced ' 

Uliknown ,. 



Total .: 



Und«r 1 
1 to 5 
5 to 10 
30 to 29 
29 to 30 
301 to 40 
40 to 60 
5D to 0) 
60 to 70 
70 to 80 
80 to 90 
90 years 
Unknown 



. year 

years^ 

years 

years 

years 

yeara^ 

years'^ 

years 

years 

years 

yearsi. 

and over- 



Total — . 



Typhoid lever 

M>easle6 

ScnrM fever 

Whooping couffh 

D'rhtheria and' croup 

Inflnenra _ 

Erysipelas 

Septicaemia - 

Tf^anus 

Tuberculosis of lung-s 

Tuberculous meningitis — . 

Other forms of tuberculosis 

Venereal diseases 

Cancer and other maMgnant tumors 

Fheumtitlsm _ 

IMab^^tes -I 

Exophthalmic groltre. 

Tieulremla - 

Other general dilseases — 

Alcoholism 

Simple meningitis 

Cerftbmsplniafl meningitis 

Aonte interior poliomyelitis 

Cerebral hemorrhage, apoplexy 

Softening of the brain — 

Paralysis 

OeQ^al paralysis of insane..,, ,... 



?19 



^9 



230 

«r 

141 
8 

21 



219 

a 




1 

8 
1 

2 

16 
1 
6 
2 
6 
2 
1 


1 



3 

1 
8 
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DEAfTlHS IN KEOKUK. IOWA, FOB 1012 AND lOlS-OoajtiiMjed. 
OSxsiaMYB of stlDbirtlUF.) 



Oonvuteioxis ol inf ants .— . 

Otiier diseases of irarvous syvUnii-. . . 

Acute tadocarditfs 

Ofranl<* €HM»it8^ of heart 

Anffittft peetoriB , . 

Dieeaseft of arteries, atbeixNiia, aneurygm, etc. 

XMiboBntt and l^iromboeds^^.^^ -^^ 

BtanorfWifee; dtber diseases of eiiwdAtory aystem.. , 

BTOochdtis ,_- 

BfDncboiJii§unidiii« .^siii^-s.i_i_^iiiiiii.i.i.i>,_.s. - 

Pneumonia) 

Pulmonaii^ conseetion ■, ■_... ^ -__^ -^_._ , 

Astbma '-i=.-=iiiiii-i-i i-:._-.._^.i •_ :.._• 

Other diseases of respiratory system 

Ofbeases &t stomach (escept uteer of stooMch) ^ 

Diarrhoea and tateritis (under 2 years) . 

DfarrhdeH and enteritis (9 years and more)^-^ ^ , 

Appendicitis and typhHtls-^ ^=^^._^._i 

HemJa And IntestlBal obstruction^ ^..^^^^^ . 

drrtioeds of liver 

Other dUilliises of Uyw*^^ ...^^^ ... 

Peritonitis 

Other dli^ases of ddgestiye system— ^ ^ -.:. ^ 

Acute n^hritli and Bri«bt's disease.... . ... 

Diseases df prostate : ^ 

Noncancfrous tumon and other diseases female genital organs 

Puerperal septicaemia . i...... . 

Oangrefae 

Iftaflformiltlons, and injuries at Mrth^.. . 

Premature birth 

Oongenititl debility, atrophyi marasmusi otc.....^ . -^ 

Other dauses pecuiMar to early infancy . 

Senility . 

Buldde 

Bums 

Absorption of deleterious ffaees. Suffocation 

AoddentuU drowning .• . . 

Traumatism b^ faU 

Traumatitan by other crashing 

Bailroad aocfdents 

fiijuriei by other vehicles.. . ...._._.^_ 

Other external vloleDce . 

Electridit^ (exeept Hghtninff) - 

Practules ^c..^. 

Hbmldd^ 

Not spedflecb or lll<leilnecl . 



Tfetal 



SMBbtotl* 



lfll2 



1913 



1 
3 

23 
2 

1 
1 
2 
2 

82 
1 
1 
3 
6 
1 
1 
5 
8 
1 
7 
8 


16 


1 


4 
4 
1 

OS 
6 
8 
1 
9 
5 

2 
2 
1 
1 
1 
2 
2 
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SEVENTEENTH BIENNIAL REPORT OP THE 



DEATHS IN MA!B£RHALLTOWN. IOWA, FOB 1912^ AND 1010. 
(Ezohialve of stlUbirtlis.) 



1912 



1918 



Males .. 
Females 



Total 



White -. 
Colored 



Total 



Native — 
Foreign <. 
Unknown 



Total — 



Single 

Married .. 
Widowed . 
DiToroedi . 
Unlmown 



Total 



XJQ&er li 

1 to 5 

6 to 10 

ID to 20 

20 to 90 

ao to 40 

40 to 60 

6D to ao 

00 to 70 
70 to 80 
80 to 90 
00 years 
tJnknown 



year 

years 

years 

years 

years 

years 

yearv. 

years 

years 

years.., 

years 

and over- 



Total 



Typhoid lever 

Scarlet lever 

Diphtheria andi croup 

Infhieoza 

Ery^pehis 

Septicaemia 

Tetanus 

Tuberculosis ol hmeB 

Pott's disease... 



Other lorms ol tuberculosis 

VeDfitreal diseases , 

Oancer and other malignant tumors 

Rheumatism 

Diabetes 

Leulremia — . 

Anaemia, chlorosis 

Other general ddseuises 

Sdmple meningitis - 

Cerebrospinal meningitis 

Locomotor ataxia.. 



Cerebral hemorrhage, apoplexy 

Soltenin^ ot the brain 

Paralysis 



General paralysis ol insane 

OonvuitBions ol inlants 

Other diseases ol nervous system 

Diseases ol 



1140 
74 



166 
SL 
8 



66 

98 

06 

8 

8 



220 

16 
10 

4 



9 

16 

16 

52 

66 

29 

5 

1 



220 

1 
1 

8 

1 
1 
8 

2 


20 
2 
1 
1 
8 
8 
1 
1 
2 

10 
1 

10 
1 



1 



108 
124 



46 
12 



08 

108 

103 

7 

11 



27 

12 

4 

5 

16 

16 

18 

14 

47 

88 

41 

7 

8 



1 

1 
5 
2 
6 
1 
4 
1 
1 
2 

22 
1 
4 

1 
4 
1 



24 
1 

10 


8 
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DEATHS IN MAB8HAILI/rOWN, IOWA, FOB mz Am> IQia-^ontlnuedl. 
(Bxokuslve of stillbirths.) . 



Acute etDdocardltis 

Organic diseases of heart 

AnRina pectoris , 

Diseases of arteries, atheroma, aneurysm, etc. 

EmboMsm* and thrombosis 

Hemorrhage; other diseases of circulatory system., 

Brondiltis 

Bronchopneumonia 

Pneumonia 

Pulmonary congestion 

Other diseases of respiratory system 

Diseases of stomach (except ulcer of stom«cb) 

Diarrhoea and enteritis (imder 2 years) 

Diarrhoea and enteritis (2 yeara and more) 

Appendicitis and typhlitis 

Hernia and intestinaa obstruction 

Cirrhosis of liver 

Other diseases of liver 

Peritonitis 

Other diseases of ddgestiv^ system 



Acute nephritis and Brighit's diseas^ 

Diseases of the bladder 

Diseases of prostate 

Noncancerous tumors and other diseases female genital organs- 
Puerperal septicaemia 

Other puerperal diseases 

Gangrene 

Diseases of bones and organs of locomotion .*._. 

Malformations and Injuries at birth 

Premature birth 

Congenital debility, atrophy, marasmus, etc 

Other causes pecuiMar to early Infancy . 

SenlUty 

Suicide 



Absorption of deleterious gases. 

Accidental drowning 

Traumatism by fall 

Railroad accidents 

Excessive cold 

Oiher external violence 

Fractures 

Homicide 

Not spedfled or Undefined 



Total 

Stillbirths 



Suffocation 



1012 



1918 



8 


1 


25 


36 


1 


2 


1 


4 


2 


1 


8 


1 


1 


4 


2 


2 


15 


22 


1 


3 


2 


1 


2 


e 


2 


5 


4 


7 


2 





6 


2 


8 


8 


1 


8 


8 


3 


2 


2 


17 


19 


8 


1 


2 


1 





2 





1 


2 


1 


2 


8 


1 





6 


6 


8 


8 


1 


6 


1 





13 


15 





2 





1 


1 


2 


2 


1 


2 


6 





1 





1 


2 





1 


1 


1 


2 
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3EIVENTBBNTH BISKNIAL RBIiPaRT OF THE 



DEATHS IN MUSOATENB. IOWA, POB 1912 AND IMS. 
(Exclusive of stOIblrthfir.) 



Hal69 — 
f'emaleB 



Total .. 



White .. 
Colored 



Total -*. 



Native — 
Foreign — 
Onknowb 



Total 



SlngHe 

Married .. 
Widowed - 
Dlvoreed . 
Unknown 



Total 



Under 1 
1 to 6 
G to 10 
10 to ao 
do to ao 
an to 40 

40 to 00 

do to eo 
ao to 70 

70 to 80 
do to 90 
90 years 
Unknown 



year.^ 

years 

years 

yeans^ 

years , 

years 

years 

years. 

years 

years 

years 

and over- 



Total — 



Typbold fever . 

Malarlai fever 

Measles -^..* ^__^ 

Whooping cough 

Dlphthena and) croup 

Influenza .«— — -- - - 

Erysipelas 

Septicaemia 

l*etanus 

Tuberculosis of lungs 

Tuberculous meningitis 

Other forms of tuberculosis 

Venereai diseases 

Dancer and other m&Ugnant tumors 

Rheumatism 

Diabetes 

Exophthalmic goitre 

Anaemia, chlorosis 

Other general ddseases 

Alcoholism 

Simple meningitis -- , 

Oecebral hemorrhage, apoplexy 

Softening of the brain 

Paralysis 



19(12 1913 



117 
109 


116 
101 


236 
2 


216 

213 
3 



General paralysis of insane 

Other forms of mental aliemation 

BipUepsy — i- 



164 
6 



226 

ar 

9 
6 
6 

15 
14 
16 

24 



216 

136 

67 

8 



216 

75 
76 
60 
3 
2 



216 

2^ 
16 
2 

9 
W 
14 
14 
13 
26 
38 
35 
1 
1 



216 

4 
1 
1 
6 
1 
2 
1 
1 

7 
2 
2 

8 
1 
3 

3 
4 
1 
2 
14 

6 
1 

1 
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DEATHS IN MUSCATINE, IOWA, FOB 1W12 AND l»l»-0ontlnued. 
(Exdufidve of stillbirths.) 



1912 



1918 



etc.. 



Oonml&ioiui of tafants 

Other diseases of nervous system 

Acute endocarditis 

Orgranic diseases of heart 

Diseases of arteries, atbeFoma, aneurysm, 

Embolism, and thrombosis 

Hemorrhage; other diseases of cirouiatory system 

Brondidtis 

Bronchopneumonia - 

Pneumonto . 

Pulmonary congestion 

Asthma 

Ulcer of 8tom>'ch 

Other diseases of stomach 

Diarrhoea and enteritis (under 2 years) 

Diarrhoea and enteritis (2 years and more) 

Appendicitis andi typhlitis — 

Hernia and intestinal obstruction 

Oirrhosis of liver 

Other diseases of liver 

Peritonitis — 

Other diseases of digestive system , 

Acuta nephritis and Bright's disease 

Diseases of the bladder - 

Diseases of prostrate 

Noncancerous tumors and other diseases female genital organs.. 

Puerperal septicaemia - 

Other puerperal diseases - 

Gangrene 

Malformations and Injuries at birth 

Premature birth — 

Ck>ngenitail debility, atrophy, marasmus, etc 

Other causes peculiar to early Infancy _ - 

Senility 

Suicide 

Acute poisonings ■ 

Bums 



Accidental drowning 

Traumatism by firearms 

Traumatism by fall 

Traumatism by other crushing- 
Railroad accidents 

Street car laccidents 

Injuries by other vehicles 

Injuries by animals 

Effects of heat 

Fractures 

Homicide 

Not spedfled or iU-deflned- 



Total 
Stfflbirths — 



1 


1 





8 





2 


• 10 


16 


2 


1 





% 





1 


6 


4 





8 


16 


20 


2 


2 


2 





9 


1 


, a 


9 


8 


1 


3 


2 


5 


1 


2 


4 


2 


6 


8 


2 





1 


1 


1 


w 


18 


1 








2 


2 











8 





2 





3 


3 


6 




10 




2 




28 


16 


2 




1 




2 




8 




1 




3 




1 









1 









1 









1 









. 




220 


216 


12 


14 
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SEVENTEENTH BIENNIAL REPORT OP THE 



DEATHS IN OTTUMWA, IOWA, FOR 1012 AND KOS. 
(Exolaslye of eEtmbfrthff.) 



Males .. 
FexDAles 



Total 



WWte -. 
Colored 



Total — 



Native - 

Porei£ii .. 
Unknown . 



Total 



Sdn«9e 

MaiTled ^. 

Widowed 

Dlvo(roedi 

Unknown 



Total 



Under li year 

1 to 6 years 

6 to 10 years . 

10 to 20 years 

20 to 90 years 

SO to 40 years 

40 to 60 years 

60 to 00 years 

60 to 70 years 

70 to 80 years 

80 to 90 years 

'90 years and over 

Unknown 



Total 



Typhoid fever 

Measles 

Scarlet fever 

Whoopng oough 

Dlpbtheria andi croap 

Infhienza — 

Erysipelas 

S^tfeaemia 

Rabies 

Tubercalosis of hmirs 

Tuberculous meningitis 

Other forms of tuberoulofiis _. 

Venepeal diseases 

Oancer and other maUgnant tumors.- 

Rheumatism 

Diabetes 

Exophthalmic goitre 

Anaemia, chlorosis 

Other general dSseases 

Alcoholism 

Simple meDingitis . 

Locomotor ataxia 

Acute anterior poliomyelitis 

Cerebral hemorrhage, upopleocy 

Paralysis 

General paralysto of insane 

Other forms of mental oUeoatloii.. 



1912 



179 
128 



317 



809 

11 



917 

51 
12 



317 

-m 

125 
76 
6 
8 



817 



13 
6 
U 
25 
25 
22 
SB 
44 
44 
85 
4 
4 



317 

6 






a 

1 

2 

2 
1 
3 

1 



28 

1 


1 



1918 



ld6 
159 



900 
12 



312 

277 
2J) 
6 



312 

138 

lie 

64 

4 
2 



18 

6 

16 

31 
29 
19 
28 
40 
47 
21 
4 
1 



812 

a 

1 
a 

4 
6 

2 

a 

1 

ao 


4 


22 



3 

1 
1 
1 
1 

14 
3 
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DEATHS m OTTDMWA, IOWA. FOB 1012 AND Iwa-Oontlniied. 
(Exclusive of stiUblrtliff.) 



Epilepsy — 

Oonvutelons of Infants 

Other diseases of nervous system- 
Acute endocarditis 

Organic disenses of heart 

Anirlna pectoris 

Diseases of arteries, atheroma, aneurysm, 

EtoboHsm and thrombosis — _ 

Hemorrhage; other diseases of circulatory system. 

Broncbltls 

Bronchopneumonia 

Pneumonto 

Pulmonary congestion 

Asthma 



etc.. 



1912 



1913 



Other diseases of respiratory system 

Ulcer of stompch » __ 

Other diseases of stomach 

Diarrhoea and enteritis (under 2 years) 

Diarrhoea and enteritis (2 years and more) 

Appendicitis andi typhlitis 

Hernia and Intestinal obstruction 

Oirrhosis of liver _ 

Other diseases of liver _ 

Peritonitis 

Other diseasps of digwtive system 

Acnte nephritis and Bright's disease. 

Other diseases of kidneys & 

Diseases of prostrate 

Noncancerous tumors and other diseases female genital organs 

Puerperal septicaemia 

Other puerperal diseases. 

Gflngpene 

Ofb«r dip<«»fies of the skin and annexa 

Malformations and Injuriesi at time of birth . 

Premature birth 

Oongenitail debility, atrophy, marasmus, etc 

Other causes pecuMar to eariy infancy. 

Senility 

Suicide „ 

Acute poisonings - _ 

Absorption of deleterious gases. Suffocation 

Accidental drowning _. _ 

Traumatism by firearms 

Traumatism by fall 

Traumatism in mines 

Traumatism by machines . 

Railroad accidents __. _._. 

Automobile accidents 

Fractures ». 

Homicide 

Not flpedfled' or lU-deflHed. 



Total 
Stfflbirtjhs ... 



4 
2 
1 


28 
4 

10 
4 
3 
2 

e 



a 
1 
1 

2 

a 

1 

2 

2 
1 
6 
6 
1 

17 

1 
1 
S 
1 
2 

8 
9 
7 
3 

17 
d 
1 


2 

1 
8 

1) 
11 
7 
1 
3 

3 




1 
1 
3 
1 
2S 
1 
7 
2 
1 
1 
6 

2fr 
1 



1 

2 
2 

9 
8 

4 
2 
3 
6 
1 
3 

24 
3 
1 
2 

1 
2 
1 
2 

18 
9 
1 

m 

6 


1 

2 





8 
3 

2 



812 
15 



U 
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SEVENTEENTH BIENNIAL REPORT OF THE 



DEATHS IN SIOUX OTTT, IOWA. FOB 1012 AND 1013. 
(Exohwive of stillbirth».) 



Males .. 
FemakB 



Total — 



WWte - 
Colored 



TV>tsl 



Native 

YoreigD. . 

UDknown 



Total 



Slngte 

Mnnried 

WIdoPrtBd 

Divorced 

Unknowik 



Total - 



Under 1 
1 to e 
6 to 10 
10 to 30 
30 to 90 
ao to 40 
40 to 00 

ao to eo 
eo to TO 

TO to 80 
80 to 90 
90 years 
Unknown 



year 

years 

years 

years 

years 

years 

years 

y^ara 

years 

yeanr 

years 

and over- 



T6tal 



Typhoid fever 

Measles 

Scarlet fever .* 

Whoopfns: coucrh 

Diphtheria and! oroup 

Influenza - 

Erysipelas 

Septicaemia 

Tetanus 

Tuberculosis of lun«:8 

Tuberculous meningitis 

Pott's disease 

Other fomu of tuberculosis _ 

Venereal diseases _ 

Oancer and other malignant tumors.. 

Rheumatism 

Diabetes 

Exophthalmic ffoitre. 

Leulcemia 



Anaemia, oiblorosls 

Other general ddseases 

Alcoholism 

Simple menlngitlsi 

Oerebrosplnad meningitis 

Acute anterior poliomyelitis 

Oerebral hemorrhage, apoplezy. 
Softenlnir of ttie brain — ,„,,... 



1912 



m 



eM 



049 
G 



604 

466 
146 
20 



OM 

2flfr 

272 

1D8 

2 

ID 



147 
24 
16 
17 
GO 
61 
60 
91 
84 
02 
82 
7 
1) 

e&4 

6 

1 
1 
8 
6 
5 
1 

U 


88 
2 

8 
2 

47 

6 
1 
8 

a 

8 

3 

3 
2 

1 
41 

1 



191i3 



891 
809 



700 

8 
7O0 

502 

16B 
40 



700 

201 

274 

107 

10 

18 



700 

123 
46 
14 
82 
71 
71 
78 
80 
81 
SB 
89 
4 
4 

700 

8 
7 

2 
6 
6 
. 3 

10 
1 

87 
9 
8 
4 
5 

89 
2 
9 
2 

7 
6 
7 
6 



2B 
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DEATHS IN SIOUX OdTT, IOWA, POB l«ia AND UMA-Oontlnufld. 
(E^dnudve of stfllbirtibff.) 



Paralysis 

General paralysis of insane 

Other forms of mental aUeuation 

OonvuilBions of infants 

Neuralgia andi neuritis 

Other diseases of nervous system 

Diseases of the ears 

Acute endocarditis 

Organic diseases of heart 

Angina peetoris 

Diseases of arteries, atheroma, aneurysm, 

EmboUsm and thrombosis 

Hemorrhage; other diseases of droulatory system 

Broncbdtis 

Bronchopneumonia 

Pneumonia 

Pulmonary congestion 

Asthma 



etc.. 



Other diseases of respiratory system 

Ukser of stomad) 

Othier diseases of stomach 

Diarrhoea and enteritis (under 2 years) 

Diarrhoea and enteritis (2 years and more). 

Appendicitis and) typhlitis 

Hernia and intestinal obstruction 

Cirrhosis of liver 

Other diseases of liver 

Peritonitis 

Other diseases of digestive system 

Acute nephritis and Bright's disease 

Other diseases of kidneys 

Diseases of the bladdier 

Diseases of prostrateu.. 



Suffocation 



Noncancerous tumors and other diseases female genitail organs... 

Puerperal septicaemia - 

Other puerperal dlsettses 

Gangrene . . 

Other diseases of the skin and) annexa 

Diseases of bones and organs of locomotion . 

Malformations and injuries at birth ^^ 

Premature birth 

Oongenital debility, atrophy, marasmus, etc. 

Other causes peculiar to early infancy -» 

SeniHty 

Suicide 

Bums 

Absorption of deleterious gases. 

Aoaaental dirowmng 

IVaumcttism by firearms 

Traumatism by fall 

Traumatism by machines 

Traumatism by other crushing.. 

Railroad accidents 

Street car laccidents 

Automobile accidents 

Motorcycle accidents 

Injuries by other vehicles 

Injuries by animals 

Excessive cold ^ 

Effects of heat 

Other external violence 

Electricity (except lightning) 

Fractures - 

Homicide 

Not specifledl or iU-deflned 



lfll2 



Total 



Stillbirths 



191d 



« 
2 

1 
4 

1 

4 



9 

40 



11 

12 

1 

6 

11 

4S 

4 

2 

6 

2 

10 

16 

5 

25 

14 

6 

11 

le 

2 

47 
8 
1 
8 
4 




8 
8 
9 
27 
04 
4 

27 
11 
8 
7 
2 

9 
1 
1 
8 
9 
6 

8 
8 


4 


1 
7 
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SEVENTEENTH BIENNIAL RJBPORT OP THE 



DEATHS IN WATEEILOO. IOWA, POR 1W2 AND OWS. 
(Ezchisdve of stmbirths.) 



Males — 
Females 



Total 



White — 
Colored 



Total 



N«tlve 

Foreign . 
Unknown 



Total 



Singlto 

Married .. 
Widowed . 
Divorced . 
Unknown 



Total 



Under 1 
1 to 5 
5 to 10 
10 to ao 
^ to 90 
dO to 40 
40 to 60 
90 to 60 

eo to 70 

70 to 80 
80 to 90 
90 years 
Unknown 



year 

years 

years. 

years 

years 

years 

years 

years 

years 

years 

years 

and over- 



Total 

Typhoid fever 

Measles 

Scarlet fever 

Whooping cough 

Diphtheria and. croup 

Influenza 

Erysipelas 

Septicaemia 

Tetanus 



Tuberculosis of lunga 

Tuberculous meningitis 

Other forms of tuberculosis 

Veaereal diseases 

Oaneer and other maUgnant tumors 

Rheumatism 

Diabetes 

Leukemia 

Anaemia, chlorosis -. 

Other general diseases 

Sdmple meningitis 

CerebrosipdDail meningitis 

Acute anterior poliomyelitis 

Cerebral hemorrhage, apoplexy 

Paralysis 

Gksneral paralysis of insane — 

Convulsions of infants 

Other diseases of nervous system 



1012 



171 

161 



4 



124 

m 

04 
6 
6 



66 
20 
6 
11 
27 



94 

4ir 

40 
6 






2 

7 
1 
1 
2 
1 

16 
1 
1 
2 

18 




1 
1 
6 
8 

IB 
5 
1 
1 
1 



1918 



175 
161 



S09 



S96 

2170 

64 

8 



149 
125 

m 

4 
1 



396 

79 
17 
8 
16 



21 
81 
89 
48 
17 
3 
1 



7 
1 
S 
4 
2 
1 

3 
2 

IB 
1 
9 


20 
2 
7 
1 
3 
4 

10 

1 

IB 
8 

2 
4 
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DEATHS IN WATERLOO. IOWA, VOB 1012 AND UOS-Oontixund. 
(Ezdtaolve of stfllblrths.) 



Dfseasee of the ears 

Acate endocarditis 

Other ddseaees of heart... 
Angina pectoris 



etc.. 



Diseases of arteries, atheroma, aneurysm, 
Embolism and thrombosis 

Hemorrhage; other diseases of drcolatory system.. 
Bronchitis 



Bronchopneam<Miia , 
Pneumonia 



Pulmonary congestion 

Asthma 

Other diseases of respiratory system 

Ulcer of stomach 

Other diseases of stomadi 

Diarrhoea and enteritis (under 2 years) 

Diarrhoea and enteritis (2 years and more) 

Appendicitis and typhlitis 

Hernia and intestlnaJ obstruction 

Olrrhosis of liver 

Other diseases of liver 

Peritonitis 

Other diseases of digestive system... 



Acute nephritis and Bright's disease 

Other diseases of kidneys.^ 

Diseases of the bladder 

Diseases of prostrate 

Puerperal septicaemia . 

Other puerperal diseases » 

Gangrene 

Malformations and injuries at birth . — 

Premature birth 

Congenital debility, atrophy, marasmus, etc 

Senility 

Suicide 

Acute polsonhigs 

Bums 

Absorption of deleterious gases. Suffocation 

Accidental dorowning 

Traumatism by other crushing J 

Railroad accidents 

Street car accidents .. 

Automobile accidents . 

Motorcycle accidents 

Injuries by other vehicles 

Injuries by animals.. 



Other external viotence 

Electricity (ezcei^t lightning) 

Fractures 

Homicide 

Not spedfled or ill-defined 

ToKtai 

Stfflbirtiis : 



isa2 



1010 



1 




1 




m 


2fr 


1 




2 




6 









5 




2 




22 


ao 


2 









1 









3 




IS 


10 





2 


2 




7 




2 




4 




2 









29 


25 


1 




1 




8 




1 




2 




1 




6 




16 


23 


4 


10 


22 




2 




1 




2 




1 




4 




2 




6 









1 




1 














1 









4 







8 


e 


1 


822 


aas 


11 


21 
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SBVBNTfitiNtH BIENNIAL Rffl>ORt OP THE 



BMBALMBRS' DEPARTMENT. 

On the SOth day of June, 1914, there were in the state of loWH 1)197 
licensed embalmers in good standing with the Iowa State Boai*d of Hi^&ltB. 

Dul^ing the biennial period, July 1, 1912, to June 80» 1914» th^?6 W^Vb 
109 embalmers' licenses issued upon examination and 11 tlii^oligh reci- 
procity, making a total of 120. 

Iowa has reciprocity with Colorado, Idaho, Illinois and Wisoonsin. 

DI8INTEBMBNT8. 

During the biennial period ending June ^0, 1914, a total of dislntermelit 
permits were issued from the State Board of Health oftl6e as followdi 



July ^ 

Ausrust 

September - 

October , 

November 

Decembet 

January > 

February _ ._ 

liarcb 

April 

May 

June 

Total 



WIZ-IB 



ge 

70 
19D 
211 

m 

84 

so 

2B 
86 
180 

m 



1,175 



July 

August 

September _ 

October 

November _ 
December . 
January ._ 
February - 

March 

April 

M«y 

June 



Total 



MUt 



1.1^ 



Special disinterment permits issued. 
Total number of permits issued 



. 157 
.2,611 



NURSES' DEPARTMENT. 

At the end of the biennial period, June 30, 1914, there werd 1|667 
nurses registered in Iowa. Of this number, 447 were granted certificfttes 
during the last biennial. period. 

Since January 1, 1910, all nurses who have applied for registration 
were required to pass an examination, as the time for registration with- 
out examination, as fixed by law, expired January 1, 1910. 

At this time reciprocity with other states has not yet been established. 



Digitized by CjOOQ IC 



IOWA STATE BOAHD OF HBAJ.TH 183 



BOARD OP MEDICAL EXAMINERS. 

The total number of physicians registered and practicing in this 

state June 30, 1914 3,733 

Ratio 1 to every 595. 

Number of certificates issued during biennial period 235 

Number of certificates issued upon examination 237 

Number of certificates issued under reciprocal agreements with other 

states 48 

Numl^er of itinerants' Icenses issued during biennial period 19 

Number of osteopathic certificates issued 62 

The state board of medical examiners, believing that the standard of 
medical education should be advanced, has adopted a preliminary require- 
ment; therefore, all persons contemplating the study of medicine, surgery 
and obstetrics, or who expect to appear before the Iowa state boarij of 
medical examiners for examination must be graduates of a fully ac- 
credited* high school, academy, or seminary in which at least two years 
of foreign language is required, and, in addition thereto, two full years 
of college work in an accredited college, which shall include at least ten 
semester hourst of chemistry, ten of physics (or six, if one year in the 
subject was done in high school), six of biology, and ten- of foreign lan- 
guage. The foreign language taken in college must include enough Latin 
to make the total Latin taken in high school and college together equal 
to two years' work in that subject. 

All colleges requiring a lesser standard of qualifications will not be 
considered in good standing with the Iowa state board of medical ex- 
aminers. 



OPTOMETRY DEPARTMENT. 

At the end of the biennial period, June 30, 1914, there were 672 Opto- 
^p^ristfl registered in Iowa. Of this number, 13 were granted eertl^cates 
^luring the last biennial period. 



•By an "accredited" high school, academy and seminary is meant one 
^hat has been inspected and fully accredited by the state univeFsity of the 
state in which it Is located; or, in other words, a high school, academy or 
seminary, a diploma from which would admit the holder to the oollege 
of liberal arts of the state university of Iowa without examination. The 
matriculation examination for entrance on the study of medieine mu9t be 
conducted by one especially qualified and not by any member of the medieal 
faculty. Any disputes arising: as to an accredited school or as to the standard 
of examination for applicants for matriculation shall be referred for settlement 
to the Iowa state inspector of schools. 

tBy "semester hour" is meant a subject taken for one hour a week dur- 
itks one semester. This equals from sixteen to eighteen hours of didactic 
class-room work or thirty-two to thirty-six or mor^ hours Qt lal?Qratory work. 
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SEVENTEENTH BIENNIAL REPORT OF THE 



Since September 30, 1909, all optometrists who have applied for registra- 
tion were required to pass an examination, as the time for registration 
without examination, as fixed by law, expired September 30, 1909. 

Total number of certificates of exemption 549 

Total number of certificates issued upon examination 123 

Total, number of certificates in force June 30, 1914 672 



FIFTH BIENNIAL REPORT OF THE DIRECTOR OF THE IOWA STATE 

BOARD OF HEALTH BACTERIOLOGICAL LABORATORY. 

(July 1, 1912— July 1, 1914.) 

I herewith submit the fifth biennial report of the director of the state 
board of health bacteriological laboratory, giving an account of the work 
done and expenditures made during the past two years. 

NT7MBEB ANB KIND OF EXAMINATIONS. 

During the past biennium 35,432 examinations were made and pre^ 
ventive treatments given in the bacteriological laboratories of the Iowa 
state board of health. 27,276 examinations were made and 3,104 pre- 
ventive treatments were given at the central laboratory at Iowa City, and 
5,052 examinations were made in the auxiliary laboratories of the state 
board of health. Of the total number, there were 15,684 examinations for 
diphtheria, 4,180 examinations for typhoid fever, 7,086 examinations for 
tuberculosis and 5,378 miscellaneous examinations, and 1,925 preventive 
treatments for rabies, 723 vaccinations for smallpox and 456 vaccinations 
for typhoid fever. 

TABLE NO. 1. 
(Number and kind of examinations and treatments.) 



KIND OP SPECIMEN 






o 



Diphtheria - 

Typhoid lever 

Tuberculosis 

Miscellaneous at the central laboratory- 
Water 

Babies > 

Oerebro-splnal menlngrltis 

Glanders 

Tissue 

Animal Inoculations 

Secretions, excretions and exudates, etc 

Miscellaneous (total) from the auxiliary laboratories-.. 
Preventive treatments- 
Pasteur for rabies— 77 persons @ 25 treatments each.. 

Smallpox 

Typhoid— 152 persons @ 8 treatments each 



Grand totaL.. 



0,108 
1,248 
1,190 



9,858 
2,866 
5,89e 



81 



16,684 
4,180 
7,086 

191 
86 
18 
6 
186 
440 
4,486 



1,926 
728 
450 



85,482 
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DiFHTHEBiA — Of the 15,684 examinations for diphtheria, 5,150 were for 
diagnosis, of which 2,000 were positive, 3,026 negative and 124 question- 
able; 10, 534 were for release from quarantine, of which 4,103 were posi- 
tive, 6,332 negative and 99 questionable. 

Typhoid Feveb— Of the 4,180 examinations for typhoid fever, 1,243 were 
positive 2,866 negative and 81 questionable. 

Tubebculosis — Of the 7,086 sputum examinations, 1,190 were positive 
and 5,896 negative. 

Wateb Examinations — ^Water examinations were made to determine 
the sources of cases or epidemics of typhoid fever. Of the 191 specimens 
of water examined, evidence of pollution with sewage material was found 
in 42 specimens. In 14 instances the water examination revealed quite 
definitely the source of typhoid fever. 

AUXILIABY LABOBATOBIES. 

TABLE NO. 2. 
(E3xaminations made at auxiliary laboratories.) 
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Grand total _« 


150 


45 


89 


815 


1.049 
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BABIES. 

During the past two years 106 examinations were made in the labora- 
tory for evidence of rabies or hydrophobia. 

TABLE NO. 3. 
(Kind and number of animals examined for evidence of rabies.) 




A positive report is given when either Negri bodies are found on 
microscopical examination, or when the disease develops in an inoculated 
animal. In a number of cases the brain was so destroyed, or the speci- 
men so putrid that a satisfactory laboratory examination could not be 
made. It should be borne in mind, also, that the laboratory examination 
does not always reveal the disease, even if it exists; for that reason, it is 
exceedingly important that the animal which does the biting should not be 
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Killed, but be confined and watcbed. If tbe animal does jidt ddtelop 
typical symptoms or die within ten days, it is safe td say tkftt It Wte 
not affected by rabies. If the animal cannot be secured wlth6at dKtgelr 
to others, it should be shot through the heart, rather than the head, f he 
derelopment of ^o many cases of rabies in Iowa is due, I am dui^e, to the 
fact that the people are not sufficiently informed as to the possibility 
of eradicating the disease. There is no fact in preventive mddicllie better 
established than that rabies may be entirely exterminated. If all sti^y 
or unlicensed dogs were killed, and if, when the disease maked its apfiear- 
ance in a community, all dogs were muzzled for a period of sil mdhths, tlte 
disease can be practically stamped out in the course of a few ye^rs. 

In a paper on "Rabies in Iowa," presented by the dii^ector of the 
laboratory at the last meeting of the Iowa State Medical Society, he dis- 
cusses the number of cases and distribution of rabies in the state during 
the past five years. Directions for the sending of specimens for examina- 
tion and recommendations aiming at the ultimate extermination of the 
disease are also given. 

PASTEXTB TREATMENT. 

During the past two years 105 persons applied for the Pasteur treat- 
ment for the prevention of rabies. The treatment was given to 77, it be- 
ing found unnecessary to give it to the remainder, because 61 the ftl^sence 
of rabies in the animal which did the biting. The patients who received 
the Pasteur treatment have come from the following localities: 

TABLE NO. 4. 

(Localities from which patients (number given) come to recMte the 
Pasteur treatment for the prevention of rabies.) 

Afton 2 Mt. Union i 

Albia 2 Muscatine 1 

Albion 1 New Market 1 

Bedford 4 North Liberty 4 

Burlington ■. 4 North English 1 

Brighton 1 Nodaway 2 

Chariton 1 OUie 1 

Clarinda 3 Omaha 1 

Charles City 1 Ottumwa 10 

Council Bluffs 3 Palmer 1 

Davenpdi*t 1 Reinbeck 1 

Eldon 6 Ridgeway 2 

Farmington 1 Rippey 1 

Gowrie 1 Selma 2 

Green Island 1 Shambaugh 2 

Hastings 1 Sigourney 1 

Kalona 1 Sioux Falls 1 

Keokuk 2 St. Anthony 1 

kellerton 1 Villisca 1 

Ldf eh« 1 Winfleld 1 

Malvern 1 *^ 

Manson 1 Total 77 

Millersburg 1 

tn hdne of the c&ses, except one, did rabies develop. 1^ 6A4 iHMA^, 
the patlefit succumbed to rabies about three weeks after thd tr^lfctttie^ 
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W§B $ivm» TU% exglmfiXion offered is that the p^ttl^nt receiye4 a^ v^^ 
^|}aUf i^^$ l^ite in the regipp of one pf the lAFgp nery^ fit the 
ankle; also that the disease was prohably uniisiiany virulpiit, i^ fis muoh 
9§ ftiK)t*^r d©g »n4 two pigs httteft by tbfi sftpae dog whl§i bit the 
Pfttl^i developed tl^P disease wUhin three wee^g after infeotipn. The 
Wa^ seripd Pf incubation is about slip weeks. 

ANTI-SMAIXPOX VACCINATION. 

The vaccinations for the prevention of smallpox were naad^ alilipst 
^^rely on students at the unlv^ri^lty during the fiarly pprUoQ of 1914, 
f§l)pwtDg the development of peveral oases of thp diseflkse amoijig thP 
students. 

While making the vaccination, the director pf the labpratory and 
i^9sistant bacteriologist, Mr. A. H. Alden, conducted a number of experl- 
me9ts with the idea pf preventing the development of sore arms. Tbe 
greatest success was Q^ytained with the use of tincture of ipdiiie, applied 
immpdiately after tl^e vpsicle had formed. The results pf the invest!- 
gatioQS were embodied in an article on 'Tacclnatipn and gore Arn^s," 
published in the April, 1914, number of the Iowa Medical Journal. 

ANTI-TTPHOID VACCINATION. 

The persons who received the vaccination for the prevention of typhoid 
fever consisted of students in the university, of physicians and nurses 
who came to the laboratory, and in, a few instances, in localities where 
typhoid fever was prevalent. There is no doubt but that anti-typhoid 
vaccination protects the system from typhoid fever to a very marked 
degree. I believe that it should be much more generally used, especially 
by ppfEfons living in communities with sewage-polluted water supplies, or 
l)f thpse who do considerable traveling, or otherwise are rather freely 
eii^ped te infection. 

EPIPBMIOS. 

The Fobt Dodge Epidemic op Typhoid Fever— During 1912 there was an 
epidemic of typhoid fever at Fort Dodge. About 80 cases of the disease 
developed. An investigation was made by Mr. A, M. Alden of the labora- 
tofy and Dr. Carrington of the United States Public Health Service. They 
iQfU^t^d the source of the epidemic in the city water supply, which was 
QfiDtaminated by water from the river. A complete copy of Mr. Alden's 
Ffiiiort is appended. 

The Babnbs City Epidemic op Typhoid Fevebt— During the spring of 
1914 there was a serious epidemic of typhoid fever at Barnes City. This 
was investigated by Mr. Lafayette Higgins, engineer of the board, Mr. 
Alden of our laboratory and several others working under the direction 
of Mr. Higgins. The source of the epidemic was traced to the water 
supply, which was obtained entirely from shallow wells. 

TsB Vinton Epidemic op Diphtheria — During the fall of 1912 there was 
a mild, yet serious, epidemic of diphtheria at Vinton. The disease oc- 
curred principally among the school children. The epidemic was traced 
ts carrif^s as the source of the infection. An examination of the throat 
of ev^y school child was made, as a result of which it was found that 
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about 16 per cent were carriers of diphtheria bacilli. The Isolation of 
these children until they were free from diphtheria bacilli led to the 
prompt cessation of the epidemic. 

The work of Dr. J. E. Luckey, the local health officer is to be highly 
commended. Had it not been for his aggressive campaign and the co- 
operation of the physicians, school board and council of that city, the 
epidemic would, in all probability, have continued for a much longer time, 
as has been the case in a number of other cities where less active 
measures to suppress the disease were taken. 

The importance of diphtheria carriers in the transmission of the 
disease is as yet appreciated by few. Dr. Luckey devoted his address, 
as chairman of the section of medicine, at the last meeting of the State 
Medical Society to a consideration of this Important subject. 

The Newton Epidemic of Diphtheria — During the spring of 1914 a 
small, but severe, epidemic of diphtheria occurred at Newton, Iowa. 
Although there were only about twenty-four cases of the disease, the mor- 
tality was unusually high. At the request of Dr. Sumner, Mr. Alden, of our 
laboratory, investigated the epidemic and found that the greater part of 
the epidemic was due to healthy carriers of virulent diphtheria bacilli. 

Through the efficient work of Mayor Beard and the physicians of that 
city, all carriers of the specific bacteria were quarantined. The epidemic 
ceased immediately. At this time practically all of the carriers have 
been released from quarantine on the basis of negative findings in the 
bacteriological examinations. A copy of the report is appended. 

RESEABCH WOBK. 

The work of the laboratory furnishes abundant opportunity for re- 
search. Unfortunately, the time of the employes is so fully occupied in 
routine work that there is not much time left for original investigation. 
The problems which presented themselves for solution were, however, 
so important that the director of the laboratory, with the aid of his 
assistants, has carried on research work along the following lines: 

The Treatment of Diphtheria Cabkiebs — The length of time during 
which diphtheria bacilli may remain in the nose and throat of persons 
who have either recovered from the disease or been exposed to infection, 
makes it highly desirable that some method should be devised to get rid 
of the diphtheria bacilli as rapidly as possible. The director of the 
laboratory carried on a series of experiments, both in the laboratory and 
in the clinic, through the courtesy of Professor Dean, to devise some 
method of getting rid of the diphtheria bacilli quickly. The best results 
were obtained by swabbing the crypts of the tonsils with a 10 per cent 
solution of silver nitrate. The results of these experiments, together with 
a description of other methods, were embodied in a paper on "The Treat- 
ment of Diphtheria Carriers," which the director presented at the 1913 
meeting of the American Medical Association. A copy of the paper is 
appended. 

The StaphylococcuS'Spray Treatment of Diphtheria Carriers, by A. M. 
Alden. This is the subject of a paper published in the Journal A. M. A., 
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June 14, 1913, page 1876, and represents the evidence as to the efficacy 
of a spray of a pure culture of living staphylococci to aid In the removal 
of diphtheria bacilli from the nose and throat. The conclusion is that 
this treatment is of considerable value. 

Sewage Pollution of the Missouri River, by Henry Albert, M. E. Scheetz 
and A. M. Alden. This was .an investigation made in co-operation with 
the United States Public Health Service. The results of the investigation 
were published in Bulletin No. 89 of the Hygienic Laboratory of the 
United States Public Health Service. 

The Period of Incuhation of Diphtheria Cultures, by Henry Albert. 
This represents a study of 854 specimens carried on during the months 
of March, April and May, 1913, to determine whether or not it is worth 
while to make examinations of cultures of diphtheria at 9 o'clock p. m., 
after an incubation of twelve hours. The conclusion is that such is worth 
while since 18 per cent of the specimens, which eventually prove to be 
positive, will be received by the attending physician twelve to twenty- 
four hours earlier than when the examination is left until the following 
morning. 

The results of this investigation were presented by the author at the 
meeting of the American Public Health Association, which was held at 
Colorado Springs, September, 1913, and published in the July, 1914, 
number of the American Journal of Public Health. 

Yaccination and Sore Arms, by Henry Albert and A. M. Alden. While 
vaccinating about 800 students for the prevention of smallpox during 
February, 1914, experiments were made to determine if it is possible to 
prevent the development of sore arms in connection with vaccination. 
The greatest success was obtained by the application of tincture of 
iodine to the vesicle soon after its formation. The results were published 
in the April, 1914, number of the Iowa Medical Journal. A copy is 
appended. 

CULTUBE STATIONS AND DIAGNOSIS OTJTFITS. 

There are at the present time 884 culture stations of the bacteriological 
laboratory. These are located in 774 cities and towns. During the past 
biennium 45,357 diagnosis outfits have been supplied to the various culture 
stations. Of these 29,280 were for diphtheria, 7,295 for typhoid fever, 
and 7,782 for tuberculosis outfits. 

The establishment of culture stations has brought the benefits of the 
laboratory of the state board of health very close to the people of the 
state. The supplying of the culture stations with the diagnosis outfits 
makes such available to all physicians at any time and without charge. 
In many other states the outfits are sent to physicians only on request 
and at their expense. This, no doubt, accounts for the unusually large 
number of physicians in Iowa who make use of the laboratory. 

PABCEL POST. 

A hew regulation of the post office department enables the laboratory 
outfits for diphtheria and tuberculosis to be sent by parcel post This 
has reduced the postage on the diphtheria outfit from 8c to 4c in all 
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PHrla of the st^te and on the tuberculosis outfit from 12c to 5o-8c, depend- 
ing on the ^istfince from Iowa City. A great saving in postage is thereby 
affected. 

TABLE NO. 5. 

(Giving the number of examinations made annually and biennially since 
the establishment of the laboratory.) 

5S? JS: SS=JS? JS: S!S:-::::=::=::-::l-::: I:S2 | »."^«"* ^^^ ^^oa 
JS S: SSKS^ JS: SS:-_-::::::::=i-::::::l-: iZ ".m-seeond Bienm.! Period 

July I8t, 1908-;ruly 1st, 1909. 10,487 <«« offl_rnhiTd Biennial Period 

July l#t. 190fr-JuIy let. 1910. 12.624 j2Z.8«i-'niira uienniai i-enoa 

July let, 191(>-July let, 1911 — 13,487 l^^ wa—Vcmrth Biennial Period 

July l»t. 1911-July Ist. iwa. 18.641 j27.078-Pourtli Biennial Period 

July lat. 1912-^uly Ist, 1918 17.464 /«- ^i-. Tw^-h -RiAnnlAl Pnrlofl 

Juiy I8t; 1918-July ist, 1914..-. 17,968 5».«»--"«?ii Biennial Period 

SCX)PE OF WORK. 

At the present time the aim is to limit the scope of work of the labora- 
tory, as far as possible, to the routine diagnosis for tuberculosis, typhoid 
fever, diphtheria and rabies, release from quarantine for diphtheria and 
Pasteur treatment for the prevention of rabies. We frequently receive in- 
quiries in regard to examinations for evidence of venereal infection, as well 
. as many other kinds of bacterial examinations and preventive treatments. 
We have complied with these requests as far as possible, but, on account 
of lack of funds, it has not been thought advisable to throw the doors of 
the laboratory wide open for all kinds of examinations. If the scope or 
amount of work should be increased, it will require an additional support 
fund and the service of additional assistants. 

FINANCIAL BEPOBT. OQLASSIFIED SUMMA|IY OF EXPENDITUBES FOB BIENNIUM 
JULY 1, 1912— JULY 1, 1914. 

PERMANENT EQUIPMENT: 

Furniture $ 85.85 

Apparatus 645.51 

Diagnosis outfits 934.64 

I 1,666.00 

CURRENT expense: 

Salaries f 6,633.06 

Express 283.35 

Postage 962.63 

Animals and feed 457.98 

Travel expense 188.43 

Printing 269.35 

Telegraph and telephone 71.30 

General laboratory expense 1,467.95 

110,334.00 

Total $12,000.00 

Copies of the bills and receipts for the payment of same have been 
filed with the secretary of the state board of health and the secretary of 
the executive council and the state auditor. 
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RECOMMENDATIONS. 

I — ^AUxiUABY laboratories: 

1. That an auxiliary laboratory be established at Little Rock, Iowa, 

with Dr. Ferdinand J. Smith as bacteriologist in charge. 

2. That Dr. James Christiansen be appointed bacteriologist in 

charge of the auxiliary laboratory at Sioux City, to take thB 
place of Dr. E. W. Mies, resigned. 

II — CENTRAL LABORATORY AT IOWA CITY: 

1. That the salary of Miss Minnie Hamilton, clerk and steno- 
grapher, be increased by $9, and that of Harvey Chensky by 
$5 per month, making the payroll for the coming year as 
follows: 

H. E. Harlow, assistant bacteriologist $1,500.00 

Leo Musgrove, technician 840.00 

Minnie Hamilton, clerk and stenographer 540.00 

Harvey Chensky, attendant 480.00 

Very respectfully submitted, 

HENRY ALBERt. 



LENGTH OF QUARANTINE. 

At one time the rules and regulations of the State Board of Health 
fixed a certain number of day-s during which infected persons were 
to be kept in quarantine. This was an arbitrary method. 

It should be observed that every case of a given disease was or- 
dered kept in quarantine the same number of days, regardless of the 
fact that some cases were mild and others severe. While apparently 
this gave ample protection by keeping everyone in quarantine long 
enough, it tended to defeat its own object by reason of the antagonism 
it aroused. 

People never make any objection when the patient is very sick. 
All the members of the stricken family realize the importance of care 
when the outlook is grave, and they will co-operate with the author- 
ities to keep the disease from spreading. It will be observed, however, 
that in mild cases the laity cannot realize the importance of the Aame 
care. They can scarcely believe that mild smallpox or mild scatlet 
fever may become fatal smallpox or fatal scarlet fever in the next ex- 
posure, and usually they' doubt the diagnosis and feel rebellious about 
the quarantine restrictions. 

It has been found that, by detaining in quarantine persons who are 
soon perfectly well, or apparently so, many mild oases of contagion 
have gone unreported in the past. For the physiicians knew that, once 
the family was quarantined, the prescribed number of days must 
elapse before release would be possible, and so no amount of argu- 
ment could ever convince the family that the physician was not to 
blame; hence, very many unscrupulous physicians avoided blame and 
abuse by failing and neglecting to report the mild cases. 

Speaking of the old rules regarding diphtheria, it must be con- 
fessed that they were open to criticism; for it was provided that re- 
lease cultures were not to be taken until after fourteen days had 
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elapsed, and that successive cultures should be taken at least forty- 
eight hours apart. 

Following the above plan was unjust to many patients who were 
promptly treated with antitoxin, because these patients were often 
clinically well in two or three days, or five days at most, and if any 
dependence could be placed upon release cultures, there was no reason 
for waiting for fourteen days to lapse before taking the first release 
culture. 

It wonld appear that if the throat and nose could be shown to be 
free from diphtheria bacilli by two successive cultures, taken suffi- 
ciently far apart, such a patient might be safely released. 

After much observation in these matters and reasoning in this 
way, the Board established the new rule that release cultures may be 
taken five days after the membrane disappears, and they may be taken 
on successive days. 

It was felt that the throat and nose are rarely free from bacilli in 
less than five days, and cultures taken before that time would be 
merely a waste of time. 

This rule applies only to cases in which release cultures are taken. It 
is hardly possible now that a physician need release diphtheria in any 
other manner than by the culture method. The culture method should 
always be used where possible, as it is the only sdentiflc method 
whereby it may be determined that diphtheria cannot be transmitted. 

Smallpox and scarlet fever are the only other quarantinable dis- 
eases with which we are much concerned in Iowa, and these may 
now be released when the attending physician or Health Officer cer- 
tifies in writing to the Mayor or Township Clerk that desquamation, 
or peeling off, is complete, and that the patient cannot transmit the 
disease to others. A full report must however, be made in writing 
as above specified and must be approved by the Health Officer, and after 
fumigation and disinfection have been fully completed the quarantine 
may be lifted. 

If such reports are honestly made and the certificates properly 
filled out, the public will be perfectly safe, and if they are not, it is 
easy for the public to find out which physicians are Jeopardizing the 
health of the community. 

It is true that the rules and regulations of the State Board of Health 
leave more to the honesty of the attending physician, but after all, 
the honesty and integrity of the medical profession is the mainstay 
in public health matters under any rules. 

It was hoped by the State Board of Health, that the modification 
of these rules would have the effect of inducing the people to meet 
the health authorities on medium ground in the matter of prevent- 
ing communicable diseases, since each case is treated on its merits 
and is released as soon as it is possible to do so, in safety to the well. 

The members of the State Board of Health feel it incumbent upon 
them to make quarantine as bearable as possible because the Thirty- 
third General Assembly through a mistaken idea of economy enacted 
a statute compelling the quarantined individual to bear all the ex- 
pense of fumigation and disinfection. 

Iowa State Board of Health, 
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SUPPLEMENT TO THE FIFTH BIENNIAL REPORT OF THE DIREC- 
TOR OF THE IOWA STATE BOARD OF HEALTH 
BACTERIOLOGICAL LABORATORY. 

The following are papers and reports by members of tbe staff of the 
State Board of Health Bacteriological Laboratory: 

1. Rabies in Iowa, by Henry Albert. 

2. Vaccination and Sore Arms, by Henry Albert and A. M. Alden. 

3. The Fort Dodge Epidemic of Typhoid Fever, by A. M. Alden. 

4. Report on the 'Investigation of the Epidemic of Diphtheria at 
Newton, by A. M. Alden. 

5. The Treatment of Diphtheria Carriers, by Henry Albert. 

6. The Staphylococcus-Spray Treatment of Diphtheria Carriers, by 
A. M. Alden. 

7. The Period of Incubation of Diphtheria Cultures, by Henry Albert. 

RABIES IN IOWA. 

BY HENRY ALBERT, M. D., IOWA CITY, IOWA. 

Rabies (also called hydrophobia) is an expensive and unnecessary 
disease. It is on the increase in Iowa, as it is in most of the states 
of the Union. 

In 1912 I presented a paper on **The Control of Rabies" at the Fifteenth 
International Congress of Hygiene and Demography.^ While preparing 
that paper, I collected data in regard to the prevalence of hydrophobia 
and the means adopted to limit its spread, from all of the civilized coun- 
tries of the world. Summarizing the more important data obtained at 
that time, I may say: 

1. That rabies has never existed in Australia, due to the fact that no 
dogs are permitted to be introduced on that continent without first being 
subjected to a six months' quarantine. 

2. That the disease has been exterminated from Great Britain, and 
practically so from Denmark, Norway and Sweden. 

3. That hydrophobia is on the decline in Germany, France, and a 
number of other countries where sanitary science has received generous 
recognition. 

4. That rabies is on the increase in Russia, Bulgaria, Italy, India 
and the United States, where the natural difficulties in way of eliminat- 
ing the disease are somewhat greater, and where, we must admit, the 
people in general do not as fully realize the importance of preventive 
measures. 

PBEVALENCE OF BABIES IN IOWA. 

At what time rabies first made its appearance in Iowa we do not 
know. From the long existence of the disease in the eastern states, we 
may judge that rabies gained entrance to this country by way of one 

^Albert — The Control of Rabies. Transactions of the Fifteenth Inter- 
national Congress on Hygiene and Demography, 1912. 
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of the Atlantic seaports. It has taken a century to cross the continent, 
haying been unknown in California until about three years ago, since 
which time it has rapidly spread in epidemic form throughout that 
state. 

The data relative to the number of cases of rabies in Iowa previous 
to 1909 is very meager. That year marked the beginning of the Pasteur 
treatment for the prevention of rabies at the state board of health labora- 
tory at Iowa City. The more important statistical data concerning the 
disease in Iowa during the past five years is presented in the following 
map: 

Although the disease has been quite wide-spread, the great majority 
of the cases have occurred in the southern half of the state. During 
this time four distinct epidemics of rabies have occurred. In 1910 there 
was one in Boone county; in 1911, in Scott and Des Moines counties; in 
1912, in Union and Montgomery counties, and 1913, in Wapello county, 
especially in the neighborhood of Eldon. This last named epidemic has 
been the most severe. The epidemiology in this case is fairly typical of 
rabies outbreaks. There was a sudden onset, during which time fourteen 
persons were bitten. The decline has been more gradual. During the 
time, however, two adjacent counties, Mahaska and Monroe, have been 
somewhat involved. 

The work in connection with rabies done at the state board of health 
laboratory at Iowa City consists of the examination of specimens for 
evidence of hydrophobia and the administration of the Pasteur treat- 
ment for the prevention of the disease. 

EXAMINATION OF SPECIMENS FOB EVIDENCE OF BABIEIS. 

The laboratory examination for rabies consists of a search for Negri 
bodies, and, if such cannot be found, the making of an animal inocula- 
tion. The report on Negri bodies can be made in from one to three days; 
on the animal inoculation, in two to three weeks. For either examination, 
the brain of the animal is used. In order that the brain may be in proper 
condition for examination, it should be properly preserved. It should 
not be macerated by the shooting of the animal through the head or 
beating the skull to pieces with a club. It is not to be placed in preserv- 
ing fluid nor allowed to decay. The head should, as soon as possible 
after the death of the animal, be severed from the body, wrapped in a 
piece of cloth, boxed and sent to the laboratory by first express. Except 
during the cold months of winter, the wrapped head should be surrounded 
by ice (preferably equal parts of cracked ice and sawdust). But do not 
kill the animal unless necessary. Laboratory examinations will not 
always reveal the existence of the disease. The animal should be kept in 
confinement and watched. If the condition is rabies, it will develop 
typical symptoms and die within ten days. 

PASTEUB TREATMENT FOB THE PREVENTION OF RABIES. 

The Pasteur treatment has largely robbed rabies of its terrors. Previous 
to 1886, when the treatment was first begun at the Pasteur Institute at 
Paris, the mortality from rabies of persons bitten by rabid, or presumably 
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rabid animals was 16 per cent (Le Blanc). Since that time more than 
30,000 persons have received the preventive treatment at the Paris Insti- 
tute, with a mortality of only 0.5 of 1 per cent. The result in other 
places has been about the same. This treatment consists of daily sub- 
cutaneous injections of an emulsion of the spinal cord of a rabbit, for a 
period of twenty-one days. The spinal cord used is from a rabbit which 
has developed the disease, but before being used the virulence of the 
rabies virus is diminished by the drying the cord a number of days. 

The administration of the Pasteur treatment for the prevention of 
rabies was begun at the state board of health laboratory in 1909. The 
number of patients treated since that time and up to the close of the last 
annual report is 120, as shown by the following table. There was one 
death. 

PASTEUR TREATMENTS GIVEN AT THE STATE BOARD OF HEALTH LABORATORY AT 

IOWA CITY. 

No. 
treated. 

Feb. 11, 1909-July 1, 1909 7 

July 1, 1909-July 1, 1910 8 

July 1, 1910-July 1, 1911 32 

July 1, 1911-July 1, 1912 35 

July 1, 1912-July 1, 1913 38 

Total 120 

Patients should begin the Pasteur treatment as soon as possible after 
having been bitten by a "mad" dog. Inasmuch as the Pasteur treatment 
occasionally fails to produce the proper immunity, the wound should 
always be treated as soon as possible. Cauterization with fuming nitric 
acid or the application of a strong solution of formaldehyde seem to be 
the most serviceable local remedies. It is surprising that there are still 
localities where there is popular belief in the efficacy of a "mad" stone. 
As yet, we have nothing certain in way of a cure for the disease, once 
developed. The work of Moon* on the curative treatment of rabies in dogs, 
and the report of the cure of a probable case of human rabies by Harris* 
after the Intravenous injection of fifteen grains of quinin and urea hydro- 
chloride dissolved in three cubic centimeters of water, is of suggestive 
value and worthy of further trial. In our own laboratory, we (Albert and 
Alden) have, experimentally tried the use of quinin, salvarsan and neosal- 
varsan for the cure of the disease in rabbits, but did not get any favorable 
results. Haberlin* reports the cure of a case of human rabies by the use of 
subcutaneous injections of ten cubic centimeters of one per cent aqueous 
solution of phenol, repeated every hour for twelve hours. 

The duty of physicians, as regards rabies, is not limited to its pre- 
vention after a person has been bitten. We should seriously attempt the 

^Moon — 1 — ^Moon: The effect of Quinin on Rabies in Dogs. Journal In- 
fect. Diseases, 1913, XIII-165. 

•Harris — A clinical report of seven cases of hydrophobia together with 
a case clinically similar with recovery following the injection of quinin. 
Journal American Medical Association, Oct. 25, 1913, p. 1511. 

*Haberlin — Apparent cure in case of hydrophobia. New York State Jour- 
nal of Medicine, N. T., Sept. XH, No. 9— pp. 457-510. 
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complete extermination of the disease. This can be done by reasonable 
and easily carried out measures directed toward the elimination of the 
disease from dogs. 

BEGULATIONS AIMING AT THE CONTROL OF BABIES IN DOGS AND THE EVENTUAL 
COMPLETE EXTERMINATION OF THE DISEASE. 

1 Licensing — Stray, ownerless dogs are the principal offenders, not 
only in spreading rabies, but in doing harm to live stock. Irrespective 
of the presence of rabies in a community, all dogs ought to be licensed 
and provided with a collar and license tax. All stray dogs should be 
caught and killed in a humane manner. It is not desirable to arouse the 
prejudice of the people by shooting dogs on the street. 

2. Muzzling — Wherever rabies is present in a given place, all dogs 
permitted to run at large should be kept muzzled for a period of at least 
six months after the disappearance of the last case from the locality. 
There is a difference of opinion as to the size of the territory In which 
dogs should be muzzled whenever the disease appears. Certainly it should 
not be less than a city of moderate size, or in rural communities, it 
should, in the United States, not be less than an average-sized township. 
If several cases occur at places several miles apart, it is advisable to have 
the regulations enforced over an area corresponding to a county. If the 
disease is widespread, it is certainly best to have the dogs of an entire 
state muzzled. The muzzling of dogs is the most important measure in 
preventing the spread of rabies in a community where the disease exists. 
The objection to muzzling comes from many well-meaning people who 
believe that it is cruel. It is not cruel to place a properly constructed 
(such as the basket type, made of metal) and well-fitting muzzle on a 
dog. Such muzzle will permit the dog to open its mouth, pant and drink, 
but not to bite. It is no more cruel to put a muzzle on a dog than a 
bit in a horse's mouth. Of course, the dog will resent it at first; so does 
the horse resent the bit. But once they become accustomed to it, they 
do not mind it. The good effect of this procedure has been demonstrated 
many times and in many places. Probably the best example is the result 
brought about in England, as is well shown by the following table: 

NUMBER OF CASES OF BABIES IN QBEAT BRITAIN. 

No. of Cases. 
Year. Dog. Human 

1887 217 29 

1888 .^ 160 14 

1889 312 30 

Muzzling Enforced. 

1890 129 8 

1891 79 7 

1892 88 6 

Opposition to Muzzling, Ordinance Relaxed. 

1893 93 4 

1894 248 13 

1895 672 20 
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Muzzling Again Enforced. 

1896 438 8 

1897 151 6 

1898 17 2 

1899 9 

1900 6 

1901 1 

1902 13 

1903-07 • 

Note that with the enforcement of the muzzling law the number of 
cases of rabies rapidly declined from 217 in 1877 to 38 in 1892. In 1892 
the authorities yielded to the petition of "dog lovers" and permitted muz- 
zling to be discontinued. As a result the disease rapidly increased in 
number, so rapidly that during the third year (1895) 672 dogs and 20 
human beings died from rabies. The muzzling law was again enforced, 
the number of cases rapidly decreased and in 1902 entirely disappeared. 
Since that time no case of rabies has been recognized in Great Britain. 
Dogs are not muzzled in England at the present time, but we are informed 
that muzzling will be resumed with the appearance of a single new case 
of the disease. The existence of a muzzling act should require all dogs 
not muzzled to be killed by the proper health or police authorities. In 
some places the right to kill any unmuzzled dog is given to any person. 

3. Detention of Dogs — ^Valuable dogs that have been associated with 
rabid animals, and are therefore probably infected, should be confined to 
a kennel or shed for a period of not less than three months, and prefer- 
ably six months. When taken out for exercise they should be muzzled 
and led in leash. When the disease is prevalent it is best to have all 
dogs confined. Females in heat should at no time be permitted to run at 
large. 

4. DESTBUcnoN OF Dogs — All dogs known to be affected by rabies or 
to have been bitten by rabid animals should be killed. The mistake that 
is usually made is to kill an animal immediately after that animal has 
bitten a person, on the suspicion that it may be affected by rabies. The 
importance of such an error is realized when we remember that it is not 
always possible to get laboratory evidence of the disease even when it 
exists. Whenever possible an animal that has bitten a person should be 
kept for a period of ten days. If the disease does not develop nor the 
animal die within that time it may be safely concluded that rabies does 
not exist. 

5. Quarantine of Dogs — To prevent the introduction of rabies into a 
country, all dogs that are imported should be held in quarantine for a 
period of six months. Australia owes to a rigid enforcement of such a 
law the fact that it has never had a case of rabies. England, likewise, 
depends on it to keep the country free from the disease. Such quarantine 
may likewise be applied to the smaller divisions of a country. During a 
recent outbreak of the disease in Canada it was prohibited to move dogs 
from the infested area. In Germany a certificate from an official vet- 
erinarian Is necessary to have a dog moved from one section to another. 

To exterminate rabies it is necessary that the general public should be 
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better informed regarding the disease, than it is at present, for without 
a co-operative public sentiment, not much can be hoped for. 

The eradication of rabies is worth while for economic reasons because 
of the loss to the livestock industry. Efforts at its eradication are many 
times over justified by the loss of human life and the almost endless 
amount of worry which is now attached to the bite of a dog. 

VACCINATION AND SORB ARMS. 

HENBY ALBERT, M. D., AND A. MAXWELL ALDEN, A. M., IOWA CITY, IOWA. 

It seems strange, in view of the great value of vaccination, for the pre- 
vention of small-pox, that many people should still be opposed to the 
procedure. This opposition is based, in part on ignorance; in part on 
prejudice; but in part, also, it must be admitted, on the fact that in many 
instances the vaccination is accompanied by rather severe reactions which 
cause the arms — the site usually chosen — ^to become quite sore. It is 
indeed the fear of a sore arm that causes some to state that they would 
rather have an attack of smallpox than to be vaccinated. There are many 
who prefer to take the chance of contracting the disease in preference to 
being immunized by vaccination. 

In this paper, based on about 1,400 vaccinations, we shall attempt to 
show that both the sore arms and the fear of such, as exists at the present 
time, are quite unnecessary. 

Definition of Vaccination — The term vaccination^ is derived from the 
latin word vacca, meaning a cow, since it is from such animals that the 
material used to vaccinate against small-pox is obtained. In recent years, 
however, we have been vaccinating for the prevention of other diseases, 
notably typhoid fever and rabies, and the material used for such is not 
obtained from a cow. The term vaccine has therefore come to be used 
to designate any virus or infective agent, the virulence or disease produc- 
ing power of which has been attenuated or diminished, and the term 
vaccination has reference to the production of immunity to a given 
disease by the use of a vaccine regardless of how its virulence has been 
lessened. 

Vaccination for the Prevention of Typhoid Fever — The vaccine for 
the prevention of typhoid fever and indeed, for all diseases for which 
vaccines are used except small-pox, is administered by hypodermic injec- 
tion. The question is frequently asked if vaccination against typhoid 
fever will produce sore arms, such as does vaccination against small-pox. 
The answer to such is that although the inflammation as represented by 
redness and swelling is just as great as in case of anti-small-pox vaccina- 
tion, there are no superficial lesions with ulcer formation as in case of 
the latter, and that in case of the former, the inflammation entirely disap- 
pears in three or four days whereas in case of small-pox, it is often three 
or four weeks before the lesion is entirely healed. No one need to fear 
anti-typhoid vaccination because of sore arms. 

Vaccination for the Prevention of Smali^Pox — In case of smali-pox 
vaccination, the material is introduced through an abrased wound. In 
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four to eight days, a vesicle and later a pustule is formed. The pustule 
represents superficial necrosis. The area of such superficial necrosis often 
becomes quite extensive through confiuence of pustules or secondary infec- 
tion with pyogenic bacteria. Such produces the "sore arm" of small-pox 
vaccination. 

Due to the following reasons, sore arms are by no means of as frequent 
occurrence nor as severe at the present, as they formerly were: 

1. Use of vaccine obtained from calves instead of human beings. 

2. The greater precautions at cleanliness in the stables in which the 
animals from which the vaccine is obtained, are kept. 

3. Using as vaccine, material obtained from the vesicles instead of 
pustules of calves. 

4. The use of glycerine as a germicide for the destruction of the pus- 
producing bacteria which may have accidentally gained access to the vac- 
cine. 

5. More efficient government supervision of vaccine preparation. 

6. Greater care in the technique of vaccination and its after-treatment. 
In spite of these precautionary measures, however, sore armp are still 

of too frequent occurrence, due principally to the fact that most physicians 
simply vaccinate and leave subsequent treatment to the patient. The 
greatest danger associated with such is that of secondary infection with 
pyogenic bacteria. But even without such, the development of numer- 
ous vaccinia pustules, not caused by pyogenic bacteria, and more espe- 
cially their confiuence, will cause considerable necrosis with consequent 
ulcer formation. 

We believe that pustule formation is not an essential of the im- 
munizing process and that it is desirable to prevent pustule formation. 
With such prevented there is little or no necrosis of tissue, and conse- 
quently, little or no scar formation. 

The presence of a scar has long been regarded as the evidence of 
a previous successful vaccination. Indeed many hold that unless a scar 
is produced the vaccination was not successful and likewise, the larger 
the scar, the more efficient the immunization. Our conception of the 
process which we find has also recently been expressed by Dyer,* implies 
that scar formation is neither necessary for, nor evidence of successful 
vaccination. 

The question is — how may pustule formation be prevented? Dyer 
tried and recommends the opening of the vesicle with a pair of sterile 
scissors, painting the base of the vesicle with a solution of silver nitrate 
or pure carbolic acid (followed with alcohol) and then putting on a 
sterile dressing. 

AUTHORS' EXPERIMENTS 

We have found that the use of a caustic such as carbolic acid causes 
a somewhat more severe local reaction and a larger eschar and crust 
than is desirable. We did not find, as Dyer reports, that it prevented 

REFERENCE. 

♦Dyer, Isador — The way to Vaccinate. Amer. Jour, of Trop. Diseases and 
Prev. Med. Vol. I, No. 6, Dec, 1913, pp. 447-452. 

Reprint from Iowa Medical Journal, April 15, 1914. 
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secondary infection. We have therefore tried the use of tincture of io- 
dine — applying it to the vesicle as soon as possible after such has formed 
and repeating the application two or three days later. By this method 
we succeeded in either preventing pustule formation or so limiting it 
that the several pustules which formed did not coalesce. As a result, 
the vesicles or pustules would soon dry up and form a small dry scab. 
In not one of 116 cases so treated was there secondary infection with 
pus-producing bacteria whereas in those not so treated, about 30 per 
cent were secondarily infected. In many of these, however, the pus for- 
mation other than that of the pustules of vaccinia, was but slight. 

The use of tincture of iodine accomplishes, we believe, two desirable 
purposes, namely; 

1. It destroys the vaccine virus in the superficial lesion — namely, the 
vesicle or pustule and thus prevents any further superficial necrosis. 

2. It destroys the pus-producing bacteria which may have gained en- 
trance and thus prevents secondary infection. 

The question may properly be raised as to whether or not we are not 
simply aborting the process of vaccination, and that although "sore 
arms" arp largely prevented, we may also be preventing a proper im- 
munization of the patient. 

We believe that there is no interference with the immunizing process 
because: 

1. With the iodine treatment, there is no diminution of the reaction 
as indicated by redness and swelling of the subcutaneous tissue, and as 
represented by constitutional symptoms. 

2. The germicidal action of the iodine is limited to the superficial 
tissue — probably not penetrating much below the epithelial cells where- 
as vaccine virus has no doubt, thoroughly invaded the underlying con- 
nective tissue. 

3. There is no evidence to indicate that the antibodies which pro- 
duce immunity are formed by the epithelial cells which may be destroyed 
but there is much evidence to show that such are produced by other cells 
of the body which are not destroyed. 

TECHNIQUE USED BY US. 

1. Cleanse the skin thoroughly with soap and water. 

2. Sponge with alcohol. The alcohol should be allowed to dry off 
well so that the area will not be left antiseptic. 

3. Abrase a small area (about one-fourth of an inch in diameter) of 
the skin by means of a sterile needle or knife. The epithelium should 
be scratched off until lymph (not blood) appears. 

4. Apply the glycerinized vaccine and "rub" it in with the needle or 
knife. 

5. Allow the vaccine to become absorbed until the surface is dry. 

6. Apply sterile gauze fastened by adhesive strips. 

7. Instruct patient to return in 5 to 7 days. 

8. If vesicles have formed, paint them with tincture of iodine. If 
vesicles have not formed, have patient return every two days until the 
twelfth day to note presence of reaction. If there is no reaction by that 
time, revaccinate, if deemed necessary. 
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9. In case of a "take" instruct patient not to use the vaccinated limb 
for any violent exercise nor even extensive movements. 

10. Two days after the first application of iodine, another application 
should be made and patient instructed to return in two days. If by 
that time a dry scab has formed with no evidence of pus beneath it, no 
more iodine is applied. The scab should, however, continue to be covered 
with sterile gauze for several weeks and the patient instructed to return, 
if there is evidence of pus formation. 

11. In cases of secondary infection with pus formation, we have ob- 
tained best results by removing the scab and pus, painting the base of 
the ulcer with tincture of iodine and, when dry, covering it with bismuth 
subiodide powder. Superfluous granulation tissue is "touched up" with a 
stick of silver nitrate. 

CONCJLUSIONS. 

1. The opposition to vaccination consists principally of a fear of 
"sore arms." 

2. Both the "sore arms" and the fear of such are quite unnecessary. 

3. Antityphoid vaccination does not produce any "sore arms" as repre- 
sented by ulcers. 

4. In vaccination, every precaution at asepsis should be taken. 

5. The sore arms following anti-small-pox vaccination are due prin- 
cipally to secondary Infection with pus-forming bacteria, and may be 
largely prevented by the use of tincture of iodine. 

6. The abrased area in vaccination for the prevention of small-pox 
should be of small size (about one-fourth inch in diameter) and should 
be protected by sterile gauze for several weeks or until the scab has be- 
come thoroughly dried. 

7. The vaccinated limb should be kept as quiet as possible — for that 
reason it is better to vaccinate on the arm than on the leg. 

8. The physician should see the patient at least several times after 
the vaccination, to apply such after treatment as may be necessary. 



INVESTIGATION OF THE EPIDEMIC OF TYPHOID FEVER 
AT FORT DODGE. 

BY A. If. ALDEN, A. B., M?. A. 

Assistant Bacteriologist of the Bacteriological Laboratory of the State 
Board of Health, 1912. 

Iowa City, Iowa, November 30, 1912. 
Dr. G. H. Sumner, State Board of Health, 

Des Moines, Iowa. 
Dear Doctor: 

In accordance with instructions from you and Dr. Richardson of the 
State Board of Health, I was assigned by Dr. Albert to go to Fort Dodge 
and assist Dr. Carrington in the investigation of the general sanitary 
conditions of that city with special reference to the epidemic of typhoid 
that existed there since the first of the year 1912. 

I arrived in Fort Dodge on the evening of November 2d and the foUow- 
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Ing morning held a conference with Drs. Carrington and Mulroney. The 
afternoon was spent in an inspection of the principal dairies supplying 
milk to the people of Fort Dodge and investigating sanitary conditions 
about town. 

On Monday, November 4th, I got my laboratory apparatus installed and 
the remainder of my time was spent principally in investigating the 
conditions surrounding the water supply at Port Dodge. 

Prior to my arrival. Dr. Carrington had collected statistics on over 
eighty cases of typhoid, and, inasmuch as there is no law in Iowa making 
the reporting of typhoid cases compulsory, it is due to his work and the 
kindly assistance of Dr. Mulroney and the other physicians that we had 
this data to form the basis of our epidemiological investigations. 

The main facts shown by these statistics are as follows: 

I. In fifty-one out of the eighty cases the patient drank the city 
water exclusively. In eighteen cases the city water was used in con- 
junction with some other supply, well, spring, etc., and in but five cases 
did the patients say that they had not used the city water, and at least 
one of these cases can be traced to direct contact. 

II. The cases, with respect to age, are shown by the following table: 

Age. Cases. Age. Cases. 

1-10 years 14 30-40 years 8 

10-20 years 18 40-50 years 5 

20-30 years 23 

It will be seen by these figures that age plays little or no part in the 
selection of these cases, but that the disease is pretty evenly distributed 
among the susceptible ages. 

III. The chart on the following page will show that the epidemic had 
no sudden onset, but that typhoid had been prevalent for at least six 
months, and, although we have no data earlier than January 1st, we have 
been told by physicians that at no time for over two years has Fort 
Dodge been entirely free from typhoid. It will be seen, however, that in 
September and October, immediately after the hot months, the time when 
the organisms would multiply with greatest rapidity in water, the number 
of cases takes a sudden rise, and a large per cent of the cases occurring 
at this time were those which used the city water as their sole supply. 

October 14th the hypochlorite treatment of the water was instituted and, 
allowing twelve days as the normal period of incubation, there were only 
two cases that developed after October 26th, and both of those can be 
traced to contact. 

IV. That the epidemic has been one of less than ordinary virulence is 
shown by the fact that since January 1, 1912, there have been only about 
five deaths from the total number of cases and complications, such as 
hemorrhage or perforation, have been very few. 

MILK. 

An inspection of the principal dairies supplying milk to the people of 
Fort Dodge shows that all of them had fairly sanitary surroundings and 
that they all cooled the milk .immediately after milking and kept it below 
BO** F. until time of delivery. 
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The typhoid cases are about evenly distributed among the dairies, no 
one of them having a preponderance of cases among their customers. 

CONCLUSIONS FROM THE ABOVE DATA. 

The epidemic has all of the characteristics of a water-borne infection. 

1. It affects all susceptible ages uniformly; whereas, in a milk-borne 
infection, a much larger percentage of cases is to be found among babies 
and young children. 

2. The low death rate and percentage of complications show it to be an 
infection of lower virulence than the majority of those carried by milk 
have proven to be. This is due to the fact that water, as compared with 
milk, furnishes a very poor culture media for the typhoid organism. 

Since in all but five of the cases the chief source of water supply was 
taken from that furnished by the city, therefore, the city supply was the 
probable carrier of the infection. 

With these conclusions in view, we made an exhaustive investigation 
of the city water system, sources and distribution, and ascertained the 
following facts. 

CrrY WATER SYSTEM. 

The city of Fort Dodge gets its water supply from two sources — ^three 
artesian wells and the Des Moines river. These sources I shall consider 
separately. 

THE ARTESIAN WELLS. 

Several years ago, before the artesian supply was thought of, a 10x10 
foot shaft about ninety feet deep was put down just north of the present 
pumping station. From the west side of this shaft, a few feet above the 
bottom, a tunnel nine feet in diameter was driven, extending out under 
the Des Moines river and the Island. This tunnel was driven in the 
limestone, so required few timbers, while the shaft was timbered for 
almost its entire extent. The combined seepage flow of the shaft and 
tunnel was about eighty gallons of water a minute, or about 115,000 
gallons in twenty-four hours. This flow being inadequate to supply the 
needs of the city, it was later decided to drill a well in an attempt to 
secure artesian water. This well was drilled in the bottom of the shaft 
and has a total depth of 1827.5 feet and ends in the Jordan sandstone. 
At its completion it flowed 571 gallons of water a minute, but now supplies 
about 500 gallons per minute, or 720,000 gallons in twenty-four hours. It 
has a diameter of fifteen inches at the top and a diameter of five inches 
from a depth of 1,421 feet to the bottom. It is cased for a large proportion 
of its entire length. 

The water from this well is not carried directly to the mixing well, but 
flows out of the top and falls into the shaft, which is filled with water to 
the top of the discharge pipe (see Plate No. 4). In this manner the 
artesfan water from the well and the seep water from the shaft and 
tunnel are mixed, giving, in all, about 835,000 gallons of water in twenty- 
four hours. 

Bacteriological analyses of the artesian water supplied from well No. 1 
(see Plate No. 3) shows no contamination, while analyses of the water 
taken from the shaft sixty feet below the surface show considerable 
sewage pollution. 
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The pollution of the water from the shaft and tunnel Is accounted for 
by the fact that all of the rocks between the bottom of the Des Moines 
river and the tunnel are easily permeable and permit the seepage of the 
river water into the sides of the shaft and tunnel. The amount of 
pollution carried by the river at this point is greatly enhanced by the 
fact that Soldier Creek, a source of great contamination, owing to the 
fact that it gets the surface drainage from the entire north part of the 
city, empties into the river just above the sight of the tunnel (see Plate 
No. 2). (Analysis of the water from Soldier Creek is shown on Plate 3.) 
This means that the water from well No. 1, while pure when it comes 
from the pipe, is delivered to the mixing well in a contaminated condition, 
owing to the fact that it is already mixed with the seepage water from 
the shaft and tunnel. 

Since 1908 two additional wells have been drilled for city supply. Well 
No. 2, which is located about a hundred feet north of well No. 1, has a 
depth of 670 feet, and a diameter of 20 inches at the top and 13.5 inches 
at the bottom. It is a flowing well and discharges 150 gallons of water a 
minute. Well No. 3 is located about 1,000 feet northeast of the other wells. 
It is 215 feet deep, has a diameter of eight inches, and flows 600 gallons 
a minute. The combined flow of the wells in March, 1912, was reported 
at more than 1,500,000 gallons in twenty-four hours. Analyses of the 
water from these two wells appear on Plate 3. 

THE DES MOINES RIVER. 

The city of Port Dodge uses something over 1,500,000 gallons of water 
in the twenty-four hours, and over 1,000,000 gallons of this is used during 
the day, so, inasmuch as during this time the combined flow of the wells 
is only about 750,000 gallons, it is necessary during the day to add water 
from the Des Moines river to make up the deficit, so about 25% of the 
water that goes into the mains comes from the Des Moines river. This 
is obtained by sinking a series of pipes four feet under the bottom of the 
river, just north of the island and above the mouth of Soldier Creek. 
The water from these pipes goes into two large, bricked-up collecting wells 
located on the island. From here it is conveyed by gravity to the mixing 
well in the pumphouse, where it is thoroughly mixed with water from the 
three artesian wells and taken out by a suction pipe from the pump. 

Bacteriological analyses of the river water (see Chart No. 3) show that 
it is contaminated, and this contamination has been, up until the institu- 
tion of the hypochlorite plant, pumped, unchanged, into the pipes. The 
fact of there being much more typhoid in the south part of town than in 
the north part may be accounted for by the fact that the pipes in the 
north part of town were systematically flushed during the warm months, 
while those on the south side were not. This allowed the pollution to 
collect in the pipes. 

The sample of water taken from the pressure tank showed great pollu- 
tion, and this was probably a potent factor in the contamination of the 
water that went to the south side of the city. 

The samples of water taken from the Oleson park tap and the tap at 
the Plymouth Gypsum Mill, to the water from both of which we were able 
to trace several cases of typhoid^ shgw^d a high degree pf QO^tamJnation, 
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although the samples were taken two weeks after the hypochlorite treat- 
ment was instituted. This is due to the fact that the water from neither 
of these places had been used lately and the pipes had not been flushed 
so as to permit the entrance of the treated water. This has since been 
done. 

Owing to the fact that a wrong impression has been created in the minds 
of the people by the previous reports of analyses of water from Fort Dodge 
made at the state bacteriological laboratory, which had been worded, "No 
typhoid found, but B. coli present," we deemed it advisable to actually 
show the presence of the typhoid organism in the water, so, by the use 
of Conradi-Drigalski and Russel media, we were able to isolate a strain 
of B. typhosus. This was agglutinated against the- blood of three patients 
who had the disease so as to definitely establish its identity. 

Samples of water taken from representative parts of town (Nos. 10, 
12 and 14 on Plate 3) show little or no contamination. This is probably 
due to the hypochlorite treatment, which is still being used, and, although 
it is not rendering the water sterile, it greatly cuts down the bacterial 
content. 

GEXEEIAL SAJTITABY OONDinONS. 

Although there is a city ordinance in Fort Dodge compelling people to 
connect their premises with sewers, and making the abolition of open 
privies compulsory, this has not, up until this time, been enforced, and 
there are hundreds of privies scattered over the city. These are, for the 
most part, of the surface variety and completely open, allowing free 
access to flies, rats, chickens, etc. 

The alleys are decorated in many places with large manure piles, which 
furnish places where flies may breed by millions. 

Just above the pumping station there is an area of ground covering 
about an acre and lying just on the bank of the river which has for years 
been the place for the deposition of countless loads of manure, garbage 
and general rubbish. In the rainy season the washings from this go 
directly into the river, though, in all probability, little of it reaches the 
city mains, because of a small island which deflects the current from this 
place away from the intake pipes. 

In many parts of the city the people are using shallow wells, which 
permit the entrance of surface drainage and consequent pollution. 

In front of many grocery stores fresh vegetables are exposed, un- 
screened from flies and unprotected from dust from the streets, dogs, etc. 

The spitting ordinance is not enforced. 

BEGOMMENDATIOXS . 

The following recommendations are respectfully submitted: 
I. Make the city water supply safe. This, I think, will be accomplished 
when the new reservoir is finished and the total flow of the three artesian 
wells can be utilized. This reservoir is to have a capacity of about 
200,000 gallons, and, inasmuch as the wells are to be directly connected 
with it, the water that at present goes to waste during the night will be 
saved and utilized during the day time. This reservoir will also act as a 
sedimentation basin and permit the water to rid itself of a largo part of 
the hydrogen sulphide that it now contains. 
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This supply will be adequate for the present, but with the growth of 
the city a source furnishing a much larger amount of water must be 
found, and there are only two ways out of this difficulty: 

First — ^To drill more artesian wells, which will probably not be desirable 
on account of the fact that the chemical composition of the artesian water 
makes it unsuitable for commercial purposes, and that probably the 
amount of water furnished by the wells will gradually diminish. .There 
has been, even now, some appreciable diminution in the daily flow. 

Second — To put in a modern filtration and sedimentation plant and 
utilize the water from the Des Moines river. This could be obtained at a 
place some distance above the city and, by this method, rendered safe 
for domestic purposes. 

iThe hypochlorite treatment of the water should be continued until 
systematic analyses of the water show that it is no longer necessary. 

All dead ends of pipes and terminal taps should be thoroughly flushed 
at least once a month in summer and once in two months in winter, so as 
to prevent the collection of sediment in the mains. 

IT. It is recommended that all parties living within reasonable distance 
of the sewers be forced to connect their premises with same, and that sur- 
face privies be torn down. 

Those people who, on account of their location, cannot connect with the 
sewers, should be made to put in closed cans in their privies, and these 
cans should be thoroughly cleaned out once a month. 

III. All garbage and other refuse material should be regularly and 
systematically disposed of and no pile of manure be allowed to remain in 
any place longer than a week, as these furnish breeding places for flies, 
which are dangerous to the health of the community. 

IV. The use of ice harvested from the Des Moines river at any point 
below the mouth of Lizard creek should be prohibited, as analyses of the 
water show that it is unflt for use and the organism of typhoid may live 
for months in ice. This ice is dangerous and should not be used, even 
for cooling purposes. 

V. It is strongly urged that the city of Fort Dodge establish a modern 
health department, and that a competent man be found to take charge of 
this work, and that he be furnished with adequate laboratory facilities and 
authority to properly carry on this work. By this I do not mean that the 
present health officer is inefficient or incapable, for, considering the tre- 
mendous handicap under which he has worked, he has accomplished a 
great deal. Although he has given considerable time and thought to this 
work, it is advisable, on -account of the enormous amount of work to be 
done in a city the size of Fort Dodge, to employ a man who can give his 
whole time to this position. 

VI. An ordinance should be passed making the reporting of all cases 
of communicable diseases compulsory. 

In conclusion, I wish to thank you, your city health officer. Dr. Mul- 
roney, Mr. Pray, the water superintendent, and the physicians of the city 
for their kindly encouragement and assistance in this work, without 
which it would have been impossible to have arrived at any deflnite con- 
clusions. I also wish to thank Dr. Carrington for the use of the epi- 
demiological data gathered by him, and his valuable co-operation and 
14 
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advice in my work, and Professor Kay, of the geological department of 
the state university, for the information given us in regard to the geologi- 
cal conditions surrounding the city of Fort Dodge. 
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Analyses of Water. 



Plates and fermentation tabes counted 
48 hours, after Incubation at ST O. 



Source of Sample 


Date of 
Examina- 
tion. 
Planting 


Number 

of colonies 

on plain* 

agar 


Number of 
red colonies 

on Litmus 
lactose agar 


Gas produced in 
Lactose BUe 




icc 


icc 


2CC 


1 WeU No. 1 Shaft 

60 feet below surface 


Nov. 4 


196 


2 








2 Soldier Greek 


" 


468 


Myriads 




10% 


80% 


8 Des Moines River below the 
mouth of Soldier Greek 


« 


218 


40 




B% 


20% 


4 Oleson Park Tap 


Nov. 5 


114 


Myriads 




10% 


55% 


5 Plymouth MiU Tap 


" 


82 


« 




6% 


40% 


6 Dob Moines River above the 
mouth of Soldier Greek 


« 


119 


11 








7 Wash water from tank 


Nov. 7 


48 


Myriads 




20% 


80% 


8 WeU No. 1 


" 












9 WeU No. 2 


" 












10 Tap in First National 
Bank building 


« 


88 


4 








11 Des Moines River below 
creamery 


Nov. 9 


147 


141 






80% 


12 Fountain at Court House 


« 


83 








80% 


13 Wen No. 8 


" 












14 Wahkonsa Hotel Tap 


** 


24 











•These plates were made of a dllusion of 1-1000. 
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REPORT ON THE INVESTIGATION OF THE EPIDEMIC OF DIPH- 
THERIA AT NEWTON. 

BY A. M. ALDEN. 

Dr. G. H. Sumner, Secretary-Executive, 

State Board of Health, 
Des Moines, Iowa. 
Dear Doctor Sumner: 

In accordance with your instructions through Dr. Albert, I went to 
Newton, Iowa, arriving there April 28th at 10 o'clock. I immediately 
had a conference with Mayor Beard and ascertained the following facts 
relative to the diphtheria situation in Newton: 

First, between October 28, 1913, and April 4, 1914, there were only five 
cases of diphtheria in Newton. These were not limited to any particular 
school, locality or class of individuals, but were, seemingly, "sporadic," 
or ''accidental contact" cases. There were, however, several other cases 
outside the city limits in the outlying districts. There were two deaths 
among these town cases. 

Second, from May 9th to May 27th of this year, fourteen families were 
quarantined in town and in several instances there was more than one 
case in the family. About this time a case developed in the family of 
Mr. E. H. Hanky, who lives just outside the corporate limits of Newton, 
and who has been selling from thirty to forty gallons of milk daily in 
Newton. 

Third, a large per cent of the cases have been released from quarantine 
without cultures having been taken, either from the patient or the other 
members of the family. This was particularly true in the case of the 
Hanky family. The case in this family died about the middle of May, 
and three days after this the house was fumigated and the family re- 
leased without any cultural examinations having been made. 

Fourth, immunizing doses of antitoxin to the exposed members of a 
family in which there was diphtheria were given in very few cases. 

Fifth, about May 22d, the state dairy commissioner came down to 
Newton and, after looking over Mr. Hanky's dairy, pronounced it in an 
unsanitary condition and closed it. 

Sixth, it is the opinion of a large part of the people in Newton that 
Hanky's milk was the infecting agent in the cases that developed late 
in May. 

Due to the fact that the dairy was closed, it was impossible for me 
to get a representative sample of the milk in question. However, cultures 
were taken from the throat and nose of each of the released members of 
the Hanky family. Out of these four cultures all yielded positive results, 
showing that the members of the family still carried diphtheria bacilli 
in their throats. Cultures were also taken from all the released members 
of the various families in which there had been diphtheria. By referring 
to table No. 2, you will see that out of the twenty-two cultures taken, 
twelve gave positive results, showing the necessity for cultural release 
of all members of a quarantined family. 
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I have made arrangements to bave sent to Mayor Beard a copy of the 
report of eac& diphtheria examination from Newton, so that he may at all 
times know just what the status of the epidemic really is. I believe they 
will be able to handle the situation successfully from now on and that 
the course of the outbreak will soon be stopped. He has assured me 
that in the future all sore throats will be watched carefully and diagnosis 
cultures sent in from all suspicious cases. Also that no case of diphtheria 
will be released without two consecutive negative cultures being taken 
from both nose and throat of the affected person. Also that the quarantine 
will not be raised from a house until a negative report has been received 
from this laboratory on a culture taken from each of the exposed members 
of the family. 

CONCLUSIONS. 

First, that cases of diphtheria released when the membrane disappears 
and the throat looks well, but without the precaution of taking cultures, 
often are dangerous and may be instrumental in spreading the infection 
among other people. 

Second, that at least one negative culture should be obtained from all 
members of a household where there is or has been diphtheria before they 
are released from quarantine. 

Third, that an immunizing dose of antitoxin should be given all mem- 
bers of a family where there is diphtheria. 

Fourth, that though in all probability the released members of the 
Hanky family were Instrumental in spreading the infection, the milk was 
not infected because he sold a large amount of milk (over 125 quarts 
daily) and diphtheria appeared in only eight families using this milk. 
Had the milk contained diphtheria bacilli, there would have been many 
more cases, and a large per cent of these cases would have been among 
small children, who are the greatest consumers of milk, whereas, the 
cases were evenly distributed as to age. 

OASES OP DIPHTHERIA PROM OCTOBER, 1913, TO MAT 27, 19U. 









Used 


PAMILT 


QUARANTINE 


RELEASED 


Hanky's 
Milk 


0. P. Meyers 


Oct. 28, 1918. 


Nov. 18 


No 


Harry Stratton _ — 


Nov. 10, 1918 


Dec. 1 


No 


Mona Robinson 


Nov. 23, 1918 


Dec. B 


No 


Arthur Jackson 


Peb. 6, 1914 


March 8 


No 


Geo. D. Davis 


March 22, 1914 


Died 80th 


Tee 


Sam GoWbergr 


April 4, 1914 


Died April 4 


Tee 


elements 


May 9, 1914 


May 21 


No 


James Qulnlan 


May 13, 1914 


May 26 


No 


Earl Runyan - — 


May 20, 1914 


Not released 


Tee 


Ohas. Klljon — . 


May 22, 1914 


Not released 


No 


Mrs. 0*Halleran 


May 25, 1914 — - 


Died 25-28 


Tee 


Burl Owens 


May 24, 1914 


Not released 


Tea 


0. H. Mcdan 


May 25, 1914 


Not released 


Teg 


Mrs. L. Lowery 


May 25, 1914 


Not released 


Yes 


Pred Kloppen 


May 25, 1914 


Not released 


Yes 


Dr. Jas. T. Hill 


May 26, 1914. 


Not released 


No 


J. 0. Shepard 


May 20, 1914 


Not released 


No 


Mrs. Oh. Malmbar — 


May 26, 1914 


Not released 


Yes 


Ole Nelson 


May 26, 1914 


Not released 


Yes 


R. O. Johnson 


May 27, 1914. 


Not released 


No 
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RESULTS OP CULTURES TAKEN PROM EXPOSED MEMBERS OP RELEASED 

PAMILIES. 



No. 



Name 



Exposed 



Antltoadn -or- 



1 Sam GoIdberfiT 

13 LIbby Goldbergr 

15 Mrs. Goldberg 

2 O. H. McOIean 

3 Pred Klafflng 

4 James Quinlan _ 

6 Partia Qnlnlan 

10 Mrs. Quinlan 

6 Mrs. Geo. Davis _. 

7 Catherine Davis 

8 Harriet Davis 

9 Mr. Davis 

11 Ploy Hanky 

12 E. H. Hanky 

16 Alvin Hanky 

14 Joe White . 

17 Juanita Weaver 

18 Mary Weaver 

19 Mr. Weaver 

20 Vem Meredith 

21 Herman Miller 

22 Earl Runyon 



Tee 

Tee 

T€» 

Tee 

Tee 

Tee 

Recovered — 

Exposed 

Tea 

Tea 

Tee 

Tes 

Tee 

Tee 

Tee 

? IIIIIIIIII! 

Tes'IIIIIIIIIl 

Tea 

? 

Tee 



None — 

1,000 + 

None + 

None — 

None — 

None + 

5,000 — 

None + 

None — 

None + 

None + 

None + 

5,000 + 

None + 

1,000 + 

None — 

None — 

None + 

None — 

None — 

None — 

None + 



THE TREATMENT OP DIPHTHERIA CARRIERS.* 

HENBY ALBERT, M. D., PROCESSOR OF PATHOLOGY AND BACTERIOLOGY, UNIVERSITY 

OF IOWA; director of THE BACTERIOLOGICAL LABORATORY, IOWA 

STATE BOARD OF HEALTH, IOWA CITY, IOWA. 

In this paper I shall consider the treatment of diphtheria carriers with 
the idea of ridding them of the specific germs. The paper will not com- 
prehend the treatment of the diphtheria patient, nor will it deal with the 
problem of isolating or otherwise protecting others from the carrier.^ 

The i;iecessity for the treatment of carriers with the idea of getting 
rid of the diphtheria bacilli is obvious when we consider the frequency 
of the carrier condition and the length of time that the condition often 
continues. After the clinical symptoms of the disease have disappeared, 
the patient is ready to be released from quarantine, but the interests of 
the public health demand that he shall not mingle with the general 
public while he still carries the germs of the disease. 

NUMBER OF DIPHTHERIA CARRIERS. 

According to Ledingham,^ 50 per cent of persons affected by diphtheria 
have lost the bacilli by the time the local membrane has disappeared. 
Of those harboring diphtheria bacilli after the throat had become healthy 



•Read in the Section on Preventive Medicine and Public Health of the 
American Medical Association, at the Sixty-Fourth Annual Session held at 
Minneapolis* June, 1913. 

^The principles concerned with the protection of others from the carriers 
are considered In an article by Albert, Henr^: Diphtheria Carriers and 
Their Relationship to Medical Inspection of Schools. Am. Jour. Pub. 
Health, 11, No. 10. 

"Ledingham and Arkwright: The Carrier Problem in Infectious Diaeaaes, 
1912, p. 203. 
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in appearance, Scheller* found that 77 per cent still had the bacilli at the 
50 per cent of patients who still have diphtheria bacilli after the throat 
end of eleven days after the throat had become normal in appearance; 35 
per cent at the end of twenty-one days; 18 per cent at the end of thirty- 
one days; 5 per cent at the end of two months, and 2 per cent at the 
end of three months. Considering that these figures apply only to the 
has become clear, it means that if we took as a basis the total number 
of cases of diphtheria, the percentage figures would be only one-half those 
given. My own figures are slightly different.* I found that of all cases 
of diphtheria, 41 per cent were free from diphtheria bacilli by the end 
of the second week after the beginning of the disease; 73 per cent at the 
end of the third week, and 99 per cent at the end of the fourth week. 

Of the general population who have not been affected by the disease, 
1 or 2 per cent, under ordinary conditions, and from 5 to 10 per cent 
during epidemics of the disease are "carriers" of the germs. They retain 
the bacilli for about the same length of time, on an average, as con- 
valescents from the disease. 

VIRmLENCE OF BACILLI IN CARRIERS. 

The virulence of the diphtheria bacilli seems to be but slightly lessened 
during the carrier condition, even though the condition persists for a long 
time and is completely lost (as determined by the ordinary tests) in 
only a small portion of the cases. It is, therefore, quite obvious that 
with but few exceptions a carrier can transmit the disease as long as 
the carrier condition remains. It is also probable that the carriers are 
responsible for more cases of the disease than are those affected by the 
disease itself. This certainly seems to be the case if we include among 
the carriers those with slight evidence of local inflammation, but present- 
ing no obvious general symptoms and whose condition is not diagnosed 
clinically as diphtheria. 

LOCATION OF THE BACILLI IN THE CARRIER. 

In general, we may say that the nose and throat are the places in 
which the diphtheria bacilli are to be found. On that basis, the release 
from quarantine for diphtheria is based, almost the country over, on 
negative findings of swabbings from the nose and throat. Swabbings 
taken from both and cultivated separately indicate that, when dealing 
with well persons, the bacilli are found more frequently in the nose than 
in the throat."* These findings are the results of surface swabbing. The 
result will probably be different, if the swab, instead of being used on 
the surface of the tonsils, is introduced into the crypts of those structures. 

It seems improbable that the diphtheria bacilli will remain and con- 
tinue to grow for any great length of time on the rather smooth mucous 
membrane which covers the greater part of the nose and throat; rather 
do I believe that their home is in little pockets here and there from 



«Scheller: Centralbl. f. Bakteriol., Orig., 1906, xl, 1. 

^Albert, Henry: Diphtheria; A Statistical Study of Certain Laboratory 
and Clinical Observations, Jour. Infect. Dis.. 1907. iv, 210. 

"Report on Diphtheria Bacilli in Well Persons, by a committee of the 
Massachusetts Association of Boards of Health, Jour. Massachusetts Assn. 
of Boards of Health, July, 1902. 
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which there is not a sufficient stream of mucus to dislodge them. Such 
pockets may be represented by the crypts of the tonsils, the fissures of 
the adenoids, the spaces about the turbinates, and the sinuses connected 
with the nasal cavity. 

The finding by Beyer^ of diphtheria bacilli in the urine in every one 
of nineteen children examined from four to fourteen weeks after they had 
apparently recovered from diphtheria should cause further investigations 
of this phase of the subject. If his report is generally confirmed, it will 
have an important bearing on public health, especially with reference to 
milk. 

METHODS OF RIDDING OABRIERS OF THE BACTERIA. 

Many methods have been used to get rid of diphtheria bacilli. These 
have consisted of liquid antiseptics applied with cotton, sprayed or 
gargled; inhalations of antiseptic vapors; use of diphtheria vaccine, 
toxin, antitoxic and antibacillary serum, toxins of the Bacillus pv^- 
cyaneus, and finally the use of cultures of staphylococci. 

1. Use of Liquid Antiseptics Applied "by Means of a Cotton Swab, — 
These are applied, of course, only to the throat (tonsils and pharynx). 
They consist of such liquid antiseptics as a weak solution of phenol (car- 
bolic acid), glycerin, with 3 per cent iodin, and 5 per cent solutions of 
silver nitrate. As ordinarily performed, the antiseptics are applied only 
to the exposed surfaces of the throat, no effort being made to get into 
the crypts of the tonsils. I shall refer to these later. 

2. Use of Liquid Antiseptics Applied by Meam.s of a Spray, — These may 
be applied to both nose and throat. The following fiuids have been used 
with greatest success: Seller's solution; Dobell's solution; hydrogen 
peroxid of 0.5 per cent (by weight) strength. Any of these solutions 
are found to be too irritating for many persons. 

It is probable that sprays are more efficacious than liquids applied by 
means of a swab in the ordinary way. Nevertheless, sprays do not reach 
the recesses in which it is most probable that diphtheria bacilli find their 
hiding-places. 

3. Use of Liquid Antiseptics Applied by Means of Oargles. — These are 
probably more effective for the throat than either swab applications or 
sprays. The liquid that has probably given the best results is hydrogen 
peroxid in from 0.5 to 1 per cent strength (the ordinary commercial 
hydrogen peroxid solutions are of about 3 per cent strength). Solutions 
of sodium chlorid and Seller's solution have also been used. The liquid 
used as a gargle may also be used as a mouth-wash. 

4. Inhalations of Antiseptic Vapors. — The following method was used 
by the French army, in 1910, for the disinfection of the nasopharynx: A 
mixture is prepared of iodin, 12 gm.; guaiacol, 2 gm.; thymol, 25 gm., 
and alcohol (60 per cent), 200 c.c, to which are added 6 gm. of potassium 
iodid to aid in the dissolving of the iodin. This mixture is placed in a 
porcelain dish and the dish fioated in a basin of boiling water. The 
person whose nasopharynx is to be disinfected should sit with head bent 
over and nose a few inches distant from the porcelain dish, and inhale 



«Beyer, W.: Diphtheria Bacilli in the Urine, Munchen, med. Wchnschr., 
1913, Ix, No. 6. 
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the fumes by breathing slowly through each nostril. There should be 
five sittings in twenty-four hours, each sitting to last two or three minutes. 
I have not yet seen any statistical data of the effect of this inhalation 
treatment on diphtheria carriers. This and other inhalations are worthy 
of much more extensive trial. 

5. Diphtheria Antitoxin. — The use of antitoxin administered either by 
hypodermic injection or by the dissolving of tablets in the mouth seems 
to have no effect in getting rid of the bacilli. 

6. Antibacillary Diphtheria Serum. — Some good results have been re- 
ported from the use of antibacillary diphtheria serum applied locally. 
The evidence of its value is, however, very unsatisfactory. 

7. Diphtheria Yaccrfne.— Vaccines of dead diphtheria bacilli wefe first 
used with the view of curing the carrier condition by Petruschky^ in 
1908. Five of his six cases seemed to respond favorably to the treatment. 
Similar results suggesting that vaccines are of some value were obtained 
by Hall and Williamson* in 1911 and by Forbes, Duncan and Newsholme^ 
in 1912. 

8. Diphtheria Toxin. — ^Hewlett and NankivelF report a reduction in 
the time that diphtheria bacilli can be found in the nose and throaf after 
an attack of the disease by the hypodermic injection of diphtheria endo- 
toxin, beginning with a dose of 2 mg., followed at the end of a week or 
ten days, if necessary, with an injection of 5 mg. 

9. Staphylococcic Culture (Living) Sprayed into Nose and Throat. — 
In December, 1909, Schiotz," a Danish physician, described a method of 
freeing the throats from diphtheria bacilli which seems destined to be a 
procedure of considerable importance. It has proved successful in about 
forty reported cases in which other measures failed, and so far no un- 
favorable results have been reported. Schiotz obtained his suggestion 
from the fact that a person with a staphylococcic sore throat placed in a 
diphtheria ward under a mistaken diagnosis did not contract diphtheria. 
He also found that the germs disappeared on the development of an 
ordinary staphylococcic sore throat, from several patients in whom, after 
recovery from diphtheria, the specific bacilli persisted for some time. 
He reported the treatment of six cases with the staphylococcic culture 
obtained from the throat of a healthy person. The diphtheria bacilli 
disappeared after one inoculation of the throat of a man who had been 
detained in the hospital for three months as a diphtheria carrier, and 
of a woman who had likewise been detained for two months. The other 
patients who had had diphtheria more recently recovered from the carrier 
condition with equal rapidity after one treatment with staphylococci. 
More recently Page" tested the method with equal success. Catlin, Scott 



^Petruschky: Arb. a. d. path., Inst. z. Tubingen, 1908, vi, Part 2, p. 331. 

8Hall and Williamson: Jour. Path, and Bacteriol., 1911, xv, 350. 

•Forbes, Duncan and Newsholme: Lancet, London, 1912, i, 292. 

"Hewlett and Nankivell: Treatment of Diphtheria Infection by Means 
of Diphtheria Endotoxin, Lancet, London, July 20, ii. No. 4638. 

^^Schiotz: Uskadeliggereke af Infektionsbaere ved Difteri, Ugesk. f. 
Laeger, Copenhagen, Dec. 16, 1909, No. 50; abstr., The Journal A. M. A., 
Jan. 29, 1910, p. 422. 

"Page H.; Diphtheria Bacillus Carriers, Arch. Int. Med., January, 19U, 
p. 16. 
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and Day" tried the staphylococcus spray on carriers in connection with 
an epidemic of diphtheria which occurred at the Rockford (111.) hospital. 
Of seventy persons, 17 per cent developed diphtheria and 31 per cent 
became carriers. In spite of liquid antiseptic treatment, some of them 
continued to remain carriers for a long time, but the bacilli soon dis- 
appeared after the use of the staphylococcus spray. Lorenz and Ravenel" 
also report good results in a few cases. Alden^ of our laboratory reports 
good results in fifteen out of sixteen cased. The material used was a 
broth-culture of the Staphylococcus pyogenes aureus which was originally 
obtained from a throat culture submitted for examination for diphtheria 
bacilli. The inoculated broth tube was kept in the incubator at 37 C. 
(98.6 F.) for eighteen hours. The treatment consisted of sprays of the 
living staphylococci into the nose and throat. Treatments were given 
once a day until the patients were free from diphtheria bacilli. 

Lydia Dewitt^' in making an experimental investigation of this method 
of treatment was unable to determine to what influence the good effects are 
due. There is apparently no antagonism between the two organisms. 

Aside from the occurrence of slight negligible reactions, the literature 
contains no reported cases of harmful effects produced by the use of the 
staphylococcus spray. I desire to report one case of this kind, which 
occurred in the practice Of Dr. J. E. Luckey of, Vinton, Iowa, with a 
culture supplied by us. He reports: 

"We used the culture of staphylococci in two cases. Our first case 
responded beautifully, the bacilli disappearing in a few days. The second 
case cleared readily of the Klebs-LoefCler bacilli, but the reaction, con- 
sisting of local inflammation with nausea, chills, high fever and rapid 
pulse, was so great that we desire to be excused from its use in the 
future." 

The development of this severe condition may, of course, be a co- 
incidence. 

10. Extirpation of the Tonsils when Markedly Enlarged and Removal 
of Adenoids. — These conditions alone are indications for the operative 
procedures mentioned. The continuance of the diphtheria-carrier condi- 
tion represents a further indication. On account of the wound produced, 
it is advisable to give an immunizing dose of diphtheria antitoxin before 
the operation, as cases of severe diphtheria in carriers following such 
operations have been reported. 

AUTHOB'S experience and experiments as to the PRESENCE! OF THE DIPH- 
THERIA CARRIERS IN THE CRYPTS OF THE TONSILS. 

Discovery of the Crypts of the Tonsils as the Hiding Place of Diphr 
theria Bacilli. — During the spring of 1911 a number of cases of diphtheria 
occurred among the nurses and patients of the University Hospital at 

^KJatlin, Scott and Day: Successful Use of the Staphylococcus Spray on 
Diphtheria Carriers, The Journal A. M. A., Oct. 28, 1911, p. 1452. 

"Lorenz, W. F., and Ravenel, M. P.: The Treatment of Diphtheria Car- 
riers by Overriding with Staphylococcus Aureus, The Journal A. M. A.. Aug:. 
31, 1912, p. 690. 

J^Alden, A. M.: The Staphylococcus- Spray Treatment of Diphtheria Car- 
riers, The Journal A. M. A., June 14, 1913, p. 1876. 

"Dewitt, Lydia: Action of Staphylococcus Aureus on the Klebs-Loeffler 
Bacillus, Jour. Infect. Dis., January, 1912, abstr., The Journal A. M. A., Feb. 
Z, 1912, p. 369. 
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Iowa City. As it was suspected that some of the nurses or other employes 
of the hospital were diphtheria carriers, an examination was made of the 
nose and throat of every employe in the hospital, with the result that 
twenty-two of them (20 per cent of the entire number) proved to be 
carriers. These were placed in isolation, the nose treated with an alkaline 
antiseptic spray and the throat gargled with a 1 per cent solution of 
hydrogen peroxid. The desire for the inmates to be released from isola- 
tion as soon as possible caused eight of them to use a hydrogen peroxid 
gargle within fifteen minutes of the time that the culture was to be 
taken. The person who took the culture was apprised of this fact and 
consequently took two swabbings from each throat, one from the surface 
of the tonsils and pharynx and one from the crypts of the tonsils. In all 
but three of these cases, cultures from the surface swabbing did not 
contain any diphtheria bacilli, whereas, in every instance but one, cul- 
tures from the tonsillar crypts were positive. This indicated that so far 
as the throat is concerned, the crypts of the tonsils are the hiding-places 
for diphtheria bacillf. 

Other Evidence Implicating the Tonsillar Crypts in Connection with 
the Carrier Condition. — Aside from the observation just noted, which I 
have noticed on a number of occasions subsequently, I may mention that: 

1. The tonsils seem to be the logical place in which diphtheria bacilli 
should remain, in view of the fact that they are the parts most often 
primarily affected by diphtheria. 

2. The surface being smooth and having mucus, saliva, etc., passing 
over it more or less constantly does not seem to be a favorable place for 
diphtheria bacilli to remain and multiply unless, of course, a membrane 
has formed. On the other hand, diphtheria bacilli, or any other bacteria 
that have once gained entrance to the larger crypts, some of which are 
more than a centimeter in depth, find it a place in which they are but 
little disturbed, lined as these crypts are by squamous epithelium and 
not giving origin to any secretion or excretion to sweep the contained 
bacteria out, as occurs in connection with the ducts of glands. 

3. Those who have had extensive experience with diphtheria-bacilli 
carriers report that a large proportion of them (considerably larger than 
among those who are not carriers) have enlarged tonsils with prominent 
crypt openings and deep crypts. 

4. By squeezing the tonsils and forcing "plugs" of material out of the 
crypts, Kretschmer" has succeeded in freeing thirteen patients from the 
carrier condition on whom the more simple measures failed. 

5. Treatment aimed at destroying the bacteria in the tonsillar crypts 
has proved successful in ridding diphtheria carriers of the contained 
bacteria. Although silver nitrate has long been used to treat inflammatory 
conditions of the throat, its use for treating diphtheria carriers, whether 
there was naked-eye evidence of tonsilitis or not, was first used, so far 
as I know, by Dr. L. W. Dean of Iowa City. He tried it first on the 
University hospital employes in 1911. The carriers in question had been 
treated from three to ten days with antiseptic sprays and gargles, during 
which time only two of twenty-two carriers became negative. Of the 

"Kretschmer M.: Zur Bekampfung der Bacillenpersistenz bei Diph- 
theriere-konvaleszenten, Med. Klin. 1911, vii, No. 3. 
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remainder, fourteen had the crypts of their tonsils treated with silver 
nitrate. Of the cultures taken twenty-four hours later, ten were negative. 
The remaining four became negative within three days. A number of 
physicians to whom I have recommended this treatment have informed 
me that this method has yielded better results than any other method 
tried, including the staphylococcic culture method (Luckey). 

Method of Applying the Silver Nitrate. — A 5 or 10 per cent solution is 
used and should be made up with distilled water and kept in a dark-colored 
bottle or a dark place to prevent deterioration. This solution is applied 
by means of applicators made of metal which may be bent readily as 
copper and are long enough (about 11 inches) to admit of convenient 
handling. The end which is to be inserted into the crypts must be small 
(about 0.75 mm. in diameter) and roughened in order to hold cotton. 
Around this end is tightly wrapped a very small amount of cotton — only 
a few fibers, so that the cotton-wrapped applicator measures less than 
a millimeter in diameter. This is bent about a centimeter from the end 
so that the angle formed is a little more than 90 degrees. It is then 
dipped in the silver nitrate solution. All excess of the solution should, 
however, be removed by pressing the cotton against the inner side of the 
neck of the bottle. This is important since the excess may trickle down 
the throat to the glottis of the larynx, where the reaction induced may 
prove serious. With the tongue well pressed down, the crypts should be 
probed, preferably, from below upward, since the slight amount of silver 
nitrate which may not enter the crypt tends to flow down and the 
whitening produced tends to obscure the openings of crypts below. The 
openings of the larger and, therefore, most important crypts are easily 
found and entered. To find the smaller ones it is often necessary to 
run the end of the applicator gently over the surface of the tonsil until 
it finds a depression. Several of the smaller ones may be probed without 
redipping the applicator into the nitrate solution. For the larger ones 
it is best to redip each time. If the cotton-wound 'probe is too thick, it 
will not readily enter the crypts. In that case the applicator without 
cotton will often pass in easily. Without the cotton, however, it is im- 
possible to introduce sufficient of the nitrate solution, unless, possibly, 
the applicator is sufficiently roughened just back of the tip to "hold" a 
little fluid. 

The Effect of Silver Nitrate Applications. — Bacteriologic: The 5 per 
cent solution of silver nitrate will destroy all bacteria with which it comes 
in contact. I have been unable to obtain a culture from many crypts 
that were thoroughly treated with silver nitrate from which I had just 
previously obtained cultures of the diphtheria bacillus and other or- 
ganisms. This, then, is one way in which this treatment of the crypts 
gets rid of diphtheria bacilli. 

Pathologic: The silver nitrate solution (from 10 to 40 per cent), if 
thoroughly applied, will destroy the lining epithelium of the crypts. If 
not thoroughly applied, the deeper epithelial cells are not destroyed. In 
any case, there is an inflammatory reaction, the degree depending on the 
strength and amount of the solution. I have tried solutions up to 40 
per cent. Although the stronger solutions produce more destruction of 
tissue and are, therefore, better, if that is what is desired, yet the reaction 
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induced is often too severe. I believe, therefore, that the weaker solu- 
tions (from 5 to 10 per cent) are the better. Microscopically, the re- 
action consists principally of a hyperemia, a leukocytic exudation and a 
proliferation of fibroblasts. 

The pathologic changes induced are probably of beiiefit in two ways: 

1. The destruction of the epithelium of the crypts and the accompany- 
ing fibroblastic proliferation tends, no doubt, to obliterate the lumen of 
the crypt, which is quite obviously desirable. 

2. The greater number and activityj)f the leukoc3i:e8 renders greater 
phagocytQsis possible, and the hyperemia brings to the area the antitoxic, 
bacteriolytic and opsonic properties, of the blood. It is quite probable that 
the good effect of staphylococcic cultures is due to the induction of a 
similar reaction. 

Clinical: My experience has assured me that the application of a solu- 
tion of silver nitrate to the crypts of the tonsils is efficacious in ridding 
diphtheria carriers of the specific micro-organism. I believe that its 
use is more efCiciacious and less dangerous than the use of the staphylococ- 
cic culture; in other words, I believe it to be the best single remedy 
which we have. 

CONCLUSIONS. 

1. The length of time during which' patients who have had diphtheria 
continue to carry diphtheria bacilli in the nose and throat after all clinical 
evidence of the disease has disappeared, and the frequency with which 
diphtheria carriers are found among persons who have never had the 
disease, renders it important in the interest of both the individuals and 
the public health to rid carriers of the specific organisms as quickly as 
possible. 

2. It is obvious from the large number of methods •proposed for the 
removal of diphtheria bacilli from diphtheria carriers that no one method 
has proved satisfactory. 

3. The use of the various antiseptics, gargled or sprayed, is of doubtful 
value in relieving the carrier condition, although they, no doubt, destroy 
many of the germs with which they come in contact, and, therefore, 
lessen the infectivity of the carrier. . 

4. During the past few years good results have been obtained by 
myself and a number of other observers, by the use of a spray of a cul- 
ture of staphylococci. 

5. I have obtained my best results by the treatment of the crypts of 
the tonsils with a solution of silver nitrate (from 5 to 10 per cent) applied 
by means of a thin fiexible applicator, combined with a mild alkaline and 
antiseptic spray (such as Seller's solution) for the nasal cavity, and a 
1 per cent solution of hydrogen peroxid as a mouth-wash and gargle. 

6. There is great need of applying the different methods of treatment 
aiming at ridding diphtheria carriers of the specific micro-organisms in 
a well-controlled manner in a large series of cases. 

7. If it is found that diphtheria bacilli are frequently found in the 
urine of convalescents, more attention should be given to the hygienic 
aspects connected with this condition. 
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"I desire to acknowledge the courtesy of Dr. L. W. Dean, of Iowa City, 
in supplying me with tonsils treated with solution of silver nitrate of 
different strength at varying lengths of time preceding their removal." 

ABSTBAOT OF DISCUSSION. 

Db. L. Li. Ten Bboeck, Minneapolis: The application of antiseptics to 
tonsillar crypts is an advancement over methods previously employed; 
it is also an acknowledgment of its shortcomings, to wit, the difficulty of 
controlling the entire infected area. Reports based on cultural control 
alone may be misleading, since the areas accessible to culture are neces- 
sarily limited to areas accessible to antiseptic application. It is the 
inacessible areas and crypts that Justify such method^ as those of Schiotz 
(staphylococcus) or Emmerich (pyocyanase). The use of facultative 
pathogens, especially on raw surfaces in acute stages, is open to criticism, 
for postdiphtheritic staphylococcus infiltrations are not unknown. Further- 
more, the bactericidal action of an organism is not demonstrated by spray- 
ing it copiously on a diphtheritic field, even if culture on mediums sup- 
porting well the growth of the sprayed organism subsequently fails to 
develop colonies of Bacnllus diphtheriae. To illustrate. Dr. Corbett, city 
bacteriologist, found nothing but streptococci in a postdiphtritic otitis 
medium. Dilute phenol irrigations, however, inhibited this growth and 
permitted pure cultures of B, Oiphtheriae. Subsequent mixed inoculations 
gave streptococci only. Given a medium supporting the B. diphtheriae, and 
not its antagonist, grow the two together on mediums suitable to both 
and one has an absolute test of the bactericidal properties of the antagonist. 
For example, here is a broth culture (exhibiting the same) of B. diph- 
theriae to which on the second day were added a thallophytic fungus 
(genus Saprolesfnia) and human blood (since the fungus grows only on 
human bl<Sod so far as ordinary culture mediums are concerned, not on 
Loeffler's mediums). Subcultures the third day on LoefCler's, likewise 
the fourth day (that is, from the inoculation with .B. diphtheriae) are 
negative, as you see, in these tubes. Clinical tests have been made on 
normal throats, in twenty-five cases of follicular tonsilitis and in fifty 
cases of membranous tonsilitis without complications traceable to the 
fungus and with disappearance of the diphtheria germ in about seventy- 
two hours in cases controlled bacteriologically. A few patients have 
made a clinical and bacteriologic recovery following inoculation with the 
fungus alone without other medication. This (exhibiting specimen) is a 
diphtheritic cast of a uvula removed without recurrence sixty-eight hours 
after diagnosis and inoculation with the fungus, cultures remaining 
positive for three days only. Four membranes have been removed from 
four diphtheritic patients and inoculated on normal throats about twelve 
hours after use of fungus on patients. A slight faucial congestion nega- 
tive for diphtheria was all that was noted, the thallophyte apparently 
growing to the exclusion of other contagion. Perhaps it will be possible 
to compel the patient to transmit the prevention as well as the con- 
tagion, even at this early stage. The dispensing is simple — a powder, kept 
in vials, consisting of spores lactose (a diluent) and blood on which it is 
grown and from which it is filtered. These statements are based on re- 
sults that are at present undergoing critical review in the University 
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of Minnesota. A report will be forthcoming as soon as they are substan- 
tiated. 

Db. Henby Albebt, Iowa City, Iowa: Were cultures made after forty- 
eight hours following the use of the spores? 

Db. L. L. Ten Bboeck, Minneapolis. Yes; cultures were made up to 
four days. The test has been repeated with a number of strains. 

Db. Habold B. Wood, Rochester, Minn.: Just because the diphtheria 
bacilli finally give way to staphylococci in the throat is no specific reason 
why only the staphylococci themselves should be used as overriders. 
After Ravenel put that theoretic transference into the practical experience 
of using the staphylococci as overriders to eliminate the diphtheria bacilli, 
all, or practically all, the experimenters seemed to be using the same 
organism. That organism is well known to be a facultative pathogen. 
Some other organism which can not damage the human body would, per- 
haps, be the more ideal organism to use in overriding. 

I have one report which is so brief that no conclusions can be drawn 
from it; however, it may be of interest. At Rochester we have recently 
(this year) been using the lactic acid bacillus as an overrider. Four cases 
of diphtheria appeared in the state insane hospital. The cases had abso- 
lutely no direct connection one with another; but it was found that they 
had an indirect connection with a certain kitchen. Cultures were made 
from all of the help of that kitchen and one woman, who had never had 
any symptoms of diphtheria, was found to be the carrier. Her throat 
was swabbed and si^ayed with various antiseptics of different strengths, 
and repeatedly, for six weeks, gave positive cultures. Then, at the 
suggestion of Dr. A. H. Sanford, bacteriologist to the Mayo Clinic, the 
lactic acid bacillus spray was used. The lactic acid bacillus is harmless, 
undoubtedly, to human beings; it is easily obtained, and is a rapid grower. 
This spray was used for several days, and then, two weeks after that, 
the womaii was examined for the first time and gave negative cultures. 
About three weeks ago our next cases of diphtheria appeared. Four 
patients were given antitoxin, their throats swabbed out with tincture of 
iodin, and no effect obtained in neutralizing the diphtheria growth. 
Three sprayings were given each person within thirty-six hours, and 
every subsequent culture was negative. One case was especially severe: 
A young man came from South Dakota with a well-advanced case of 
diphtheria. His entire pharynx was blocked with membrane, and within 
thirty-six hours he was given twenty-eight thousand units, with no effect 
except to check the increase of the membrane. His throat was swabbed 
with pure tincture of iodin a number of times without effect; but after 
being sprayed with the lactic acid bacillus three times within thirty-six 
hours the membrane showed rapid decrease, and within three days it 
had entirely disappeared. Before the spraying, all the cultures had been, 
positive; after the spraying all were negative. These results are simply 
suggestive, but are offered that the plan may be carried out by others 
who have greater opportunity for work. There is one practical point in 
this connection: If a country physician finds a case of diphtheria and 
if he is without antitoxin or antiseptics, it would do no harm, and might 
do good, to fiush the nasal cavity and the throat thoroughly with ordinary 
sour milk. 
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Dr. D. L. Richardson, Providence R. I.: We have tried all kinds of 
solutions in the treatment of diphtheria-carriers with about the usual 
results. We have used silver nitrate solution, staphylococcus spray, iodin, 
iodin and glycerin, peroxid of hydrogen and bichlorid of mercury as ap- 
plications to the fauces, to the throat, to the nasopharynx and to the 
nose, and we have come to the conclusion that cases should be left alone 
for a certain period of time, no applications bemg used except some mild 
solutions when there is a marked nasal discharge. After a certain period, 
if the cultures continue to be positive, we generally make application of 
tincture of iodin or of iodin and glycerin. If this, however, proves of no 
value, we have for eighteen months removed adenoids and tonsils. This 
latter is, judging from our own experience, a most efficacious method of 
getting rid of diphtheria bacilli in persistent carriers. Once in a while, 
we will fail, but I think less frequently than with any other method of 
treatment. Remember that in getting rid of the foci of infection, the 
adenoid tissue and tonsils, we have removed the deep infection which 
local applications could not reach. Then, if overriding with staphylococcus 
spray is, theoretically or practically, of any value, by the operation you 
have infected the fiiroat with the organisms resident in that throat. 
Whether it is this or the removal of the adenoids and tonsils that rids 
the throat of the different organisms, I am not sure. I do know that in 
England they are removing adenoids and tonsils for this purpose. After 
operation and until discharge, there is little danger of the throats picking 
up other organisms, whether diphtheritic or otherwise; but it is our 
custom to quarantine all such cases so long as the throat shows any 
active inflammatory result after the operation or until the patient is 
discharged. 

Dr. C. Hampson Jones, Baltimore: In Baltimore we .have tried to solve 
this question, not only in the use of all kinds of antiseptics, but also in 
trying to determine whether or not it is necessary to use anything to clear 
up the throat. 

Drs. W. L. Moss and Guthrie, of the Johns Hopkins Hospital, carried 
out a series of experiments during the past twelve or eighteen months. I 
know that from fifty positive throats that were followed day after day 
and week after week there were absolutely no cases of disease produced. 
. . . Exactly what it means we do not know. Of course, Er. Moss 
and Dr. Guthrie and others have worked out the strictly scientific end of 
it, so far as the bacteriology is concerned, and no doubt their report will 
be found of great interest. 

There is one method of clearing up the throat not mentioned today 
that might be of service somewhere, that is the use of iodin. The iodin 
we use is known as Boulton's solution of the national formulary — a com- 
bination of phenol (carbolic acid) and iodin — which clears up the throat 
wonderfully well; but the preliminary spraying of the throat with cocain 
and going over the throat with the finger, pressing out the crypts, not 
only of the tonsils, but also of the pharynx, will make the subsequent 
application of Boulton's solution much more effective, because it seems 
then to get into the crypts. 

15 
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Dr. M. p. Ravenel, Madison, Wis.: Dr. Jones has brought up an en- 
tirely new point of view. Several years ago I recommended that spongy 
and enlarged tonsils should be massaged. We use the true ivory spatula 
for this purpose; the finger would do just as well. In cases in which the 
spray did not act well, massage of the tonsil and use of the spray a second 
time cleared up the condition in practically every instance, without any 
trouble. Dr. Jones has brought out another point, namely, the non-con- 
tagiousness of the disease in some of these diphtheria-carriers; but what 
about the condition of the carriers themselves? 

Dr. Lawrence and myself have used the staphylococci spray for treat- 
ment. It is an excellent method, except in carriers; but we are going 
to try it next winter early in the case, more exclusively with reference to 
the treatment of the disease. 

Db. E. F. 0ns, Penuelas, Porto Rico: We are on the right track when 
we do not treat these tonsils too vigorously with too strong an antiseptic 
solution. My practice has been to use a very strong alkaline sodium 
bicarbonate, combined in a normal saline solution, and thus cut away all 
mucus; and then I use healing oils that. are not too strong. I find that 
this method does not seem to set up an irritating reaction. 

De. Henby Albert, Iowa City, Iowa: The number of methods that have 
been discussed emphasizes one of the conclusions that we made; namely, 
that no one method has as yet proved satisfactory for the proper treat- 
ment of the carrier condition. 

Reprinted from The Journal of the American Medical Association 

Sept. 27, 1913, Part 1, Vol. LXI, pp. 1027-1031. 

Copyright, 1913. 

American Medical Association, 535 N. Dearborn St., Chicago. 



THE STAPHYLOCOCCUS-SPRAY TREATMENT OF DIPHTHERIA 

CARRIERS. 

A. M. ALDEN, A. M., ASSISTANT DIBECTOR OF THE3 BAOTEBIOLOGIC LABOBATOBY OF 
THE IOWA STATE BOABD OF HEALTH, IOWA CITY, IOWA. 

The presence of diphtheria bacilli in the throats and nasal passages of 
patients convalescing from the disease long after all clinical symptoms 
have disappeared constitutes one of the most prolific sources of infection 
the health officer has to deal with in combating this disease. Just what 
the average period of persistence in virulent caaes of diphtheria is it is 
hard to say. Graham Smith and Cobbett's^ tables give it as 31.6 days 
and estimate that one-third of the cases exceed this time. Our experience, 
ly)wever, has been that according to the cultural method the average period 
of persistence in Iowa is about sixteen days. Henry Albert* says: 

"Unfortunately, however, there are some in whom the bacteria remain 
so persistently that they can still be found for from five to seven weeks, 
in oniB of our cases for seven weeks and in one case on record for twenty- 
three weeks after clinical recovery from the disease. Another condition 



iNuttall, G. H. F., and Smith, G. S. Graham: The Bacteriology of Diph- 
theria, 1908, p. 421. 

^Albert, Henry: Diphtheria Carriers. Am. Jour. Pub. Health, ii, No. 10 
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which has been the subject of considerable study in recent years has been 
the presence of diphtheria bacilli in the throats of persons who are not, nor, 
so far as known, have ever been affected by diphtheria. These diphtheria 
bacilli carriers are of most frequent occurrence when diphtheria is preva- 
lent in a community. Fortunately the bacilli living under such conditions 
are frequently of low virulence and in some instances have lost their 
disease-producing power entirely. On the other hand, their virulence 
is often of full strength and even though they may not produce any disease 
in the carrier, when transferred to other persons, they may produce the 
disease in its most virulent form. It is very certain that diphtheria has 
been kept alive for months in institutions and communities by such car- 
riers. Indeed, it is quite probable that carriers with either a normal 
throat or a slightly *sore' throat are the source of more cares of diph- 
theria than persons affected by well-marked cases of the disease." 

A ruling of the state board of health in Iowa provides that before a 
diphtheria patient can be released from quarantine, two consecutive 
negative reports must be obtained from the state laboratory on cultures 
taken from both nose and throat. During the last twelve months we 
have had a number of cases the cultures from which remained consistently 
positive after the normal period of persistence and after all manner of 
local treatment had been used. Following the reports of Schiotz,' Page,* 
Catlin, Scott and Day," Lorenz and Ravenel' and others^ who had success- 
fully used the staphylococcus spray in such cases» we decided to use it in 
all cases from which the cultures remained positive after four weeks. 

The culture used was a composite one made by mixing equal portions 
of three different strains of Staphylococcus pyogenes awreus, isolated from 
throat-cultures. These were giown on agar and afterward transferred to 
broth. The material sent out was 30 c.c. of an eighteen-hour broth culture 
grown at 37.5 C. (99.5 F.). This was sent in a cylindrical bottle, the top 
of which was closed with a rubber cap and sealed with paraffin. Several 
sterile rubber caps were sent with each bottle. 

The following set of instructions was also enclosed with each bottle of 
the culture sent out: 



'Schiotz, A.: Uskadeliggereke af Infektionsbaere ved Difteri, Ugesk. f. 
Laeger, Dec. 16, 1909; abstr., The Journal A. M. A., Jan. 29, 1910, p. 422. 

*Page, Henry; Diphtheria Bacillus-Carriers, Arch. Iiit. Med., January, 
1911, p. 16. 

•Catlin, S. R., Scott, L. O., and Day, D. W.: Successful Use of the 
Staphylococcus Spray on Diphtheria Carriers, The Journal A. M. A., Oct. 28, 
1911, p. 1452. 

«Lorenz, W. F., and Ravenel, M. P.: The Treatment of Diphtheria Car- 
riers by Overriding with Staphylococcus Aureus, The Journal A. M. A., Aug. 
31, 1912, p. 690. 

^Slack, F. H., Arms, B. L., Wade, E. M., and Blanchard, W. S.: Diph- 
theria Bacillus-Carriers in the Public Schools, The Journal, A. M. A., March 
19, 1910, p. 951. Kretschmer, M. : Zur Bekampfun^ der Bazillenpersistenz 
bei Diphtherierekonvaleszenten, Med. Klin., 1911, vii. No. 3. Lydia, Dewitt: 
Jour. Infect. Dis., January, 1912. 
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"DIBECnONS FOE USB OF STAPHYLOCOCCUS CULTURE. 

''The enclosed bottle contains a broth-culture of Staphylococcus pyogenes 
aureus and should be used in the following manner: 

"Remove paraffin and rubber cap and pour a portion of the culture 
(enough for one treatment) into an atomizer, the bottle and application 
tubes of which have been sterilized by boiling for ten minutes. Spray 
the throat and nasal passages well." 

Note.—l. One of the enclosed rubber caps should be replaced on the 
bottle immediately after using so as to prevent contamination. 2. The 
culture should be kept in a cool dark place. 3. Care should be taken not 
to get any of the culture on skin of the patient, and if this happens the 
area should be thoroughly cleansed with alcohol. 4. Treatment should 
be given at least once a day. 5. The first culture should be made twenty- 
four hours after the first and before the second treatment. Subsequent 
cultures should be made at intervals of twenty-four hours until two con- 
secutive negative reports are obtained from the laboratory. 

In order to secure some statistics as to the real value of the treatment, 
we also enclosed a blank data card which we asked the doctor to fill out 
and mail back to the laboratory after the patient was released from 
quarantine. 

The accompanying table gives a summary of the results obtained in 
the first sixteen cases: 

SUMMABY OF RESULTS IN SIXTEEN CASES IN WHICH STAPHYLOCOCCUS SPRAY 
WAS USED TO FREE PATIENTS OF DIPHTHERIA BACILLUS. 
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♦Never had the disease but was exposed and gave positive cultures from 
August 29 to September 13. 
tReleased by virulence test. 
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In these cases all but three patients had carried the organism of 
diphtheria constantly for at least a month, and in one case the time of 
persistence was eight weeks. During this time, notwithstanding the fact 
that all manner of local antiseptic and astringent treatment was used, 
the patients continued to give positive cultures. This can be accounted 
for by the fact that in cases of this kind the organisms are usually in 
the deep tonsillar crypts which often become plugged, thus preventing 
the local application from reaching the organism. The antiseptic con- 
dition produced remains for only a few minutes because the excess of the 
agent used is carried out by the secretions. With the staphylococcus 
spray the effect seems to be different; whether or not this is due to some 
antagonistic action of the products produced by the organisms themselves 
it is impossible to say at this tim6. 

In all but one of these cases the patient gave a negative culture within 
a week after the use of the staphylococcus spray was begun, and in the 
majority of the cases only a few applications were needed to free the 
throat from BcuiiUus diphtheriae. In one case this remedy failed abso- 
lutely and the patient was released by a negative virulence test. Possibly 
this failure was duQ to the culture having become inactive or to defective 
application. The fact remains that in all but one of the cases it was 
effective. 

When this remedy was first introduced there seemed to be a general 
reluctance on the part of physicians to use it on account of the danger of 
introducing the live organisms into the throat and the consequent possi- 
bilities of such serious complications as otitis media, mastoiditis, etc. 
This fear seems unwarranted in view of the fact that it has now been 
tried in upward of forty reported cases and no serious results have been 
reported in a single patient. 

Below I am giving the history of two typical cases showing the course 
of the disease and the effects of this treatment. 

EEPOBT OF CASES. 

Case 1. — A farmer, aged 21, came to office November 2, complaining 
that his throat had been very sore for a week. E'xamination showed 
membrane covering entire back of throat. The cervical lymph-nodes were 
enlarged and tender. The only constitutional symptoms were headache 
and slight malaise. 

November 2: Culture showed large numbers of B, diphtheriae, 

November 5: Five thousand units of antitoxin given. 

November 6. Five thousand units of antitoxin given. 

November 22: Culture positive; all symptoms had disappeared. 

November 23, 26, 27 and 29: Culture positive. 

November 30: Culture negative. 

December 4: Culture positive. 

December 7: Culture positive; staphylococcus spray used. 

December 8: Culture negative; staphylococcus spray used. 

December 9: Culture negative; staphylococcus spray used. 

No constitutional symptoms followed the use of the staphylococcus spray. 
The throat was red and slightly swollen for one day. 
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Local applications of hydrogen peroxid, and glycerin and tannic acid 
were used in throat and nose during the duration of the disease and of 
the carrier condition. 

Case 2. — ^A boy, aged 13, developed a typical case of diphtheria. July 
21, which ran as follows: 

July 21: Culture positive. 

July 24: Five thousand units of antitoxin given. 

July 25: Seven thousand five hundred units of antitoxin given. 

July 31: Membrane disappeared and patient was apparently well. 

August 7, 10, 17 and 23: Culture positive. 

August 25: Five thousand units of antitoxin given. 

August 29: Culture positive. 

September 3: Culture negative. 

September 6: Culture positive. 

September 10, 11 and 12: Staphylococcus spray used. 

September 13 and 14: Culture negative. 

There were no constitutional or local symptoms traceable to use of the 
spray. 

It will be seen that each of these patients developed a typical carrier 
condition. In each case the membrane disappeared and all clinical signs 
and sionptoms of the disease were stopped shortly after the antitoxin 
was given; notwithstanding the fact, however, that the patients seemed 
perfectly well, their throats continued to give positive cultures for several 
weeks. In each case there is one negative report on a culture after 
which the reports were again positive. This may be due to the local 
antiseptic treatment having been used shortly before the culture was 
taken, or to carelessness on the part of the physician in taking the cul- 
ture. In neither case did it require more than three treatments with 
staphylococcus culture before a negative culture was obtained. 

CONCLUSIONS. 

In. view of all these facts I think that the following conclusions are 
warranted: 

1. No patient having had diphtheria should be released from quaran- 
tine until at least two consecutive negative cultures are obtained from 
both nose and throat, and ear if symptoms are present. 

2. Antitoxin will not free the patient from the carrier condition, but 
some local application is necessary to rid the throat and nasal passages 
of B. diphtheriae. 

3. In fifteen out of sixteen cases the staphylococcus spray effectively 
cleared the throat of B. diphtheriae after other methods had failed. 

4. Apparently no harm resulted to the patient from the use of the 
spray. 
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PERIOD OF INCUBATION OF DIPHTHERIA CULTURE. 



(A study made to determine whether or not it is worth while to make 
examinations of cultures at 9 o'clock p. m. after an incubation of twelve 
hours.) 

HENRY ALBERT, M. D., IOWA CITY, IOWA. 

Read before The Laboratory Section, American Public Health Association, 
Colorado Spring's, September, 1913. 

The need of giving a report on diphtheria cultures as quickly as possible 
is appreciated by all. Although a five to eight-hour period of incubation 
is frequently all that is necessary to secure a sufficient growth of diph- 
theria bacilli so as to be able to give a positive diagnosis, there are many 
cultures that require a twelve to fifteen-hour incubation, and, as shown 
by Slack and Arms at the 1908 meeting of this section, re-incubation 
and re-inoculation of typical diphtheria cultures incubated for fifteen 
hours is often desirable. 

When the examining staff is limited to such size that only one examina- 
tion of a culture can be made, I think it may be said that a twelve to 
fifteen-hour period of incubation should preferably be chosen. Such a 
rule can be much more readily carried out in city laboratories which 
receive most of their cultures late in the afternoon than in state labora- 
tories which receive most of their cultures early in the morning. Thus 
about 90 per cent of the cultures which reach the state laboratory in 
Iowa are received before 9 o'clock in the morning. They are immediately 
entered on our record book and placed in the incubator. The tubes are 
given a naked-eye inspection at 5 o'clock in the evening. Those that 
present evidence of growth are examined microscopically at that time; 
the remainder, and also those examined microscopically, in which the 
growth was not sufficient, or in which suspicious forms were found, are 
placed back in the incubator and examined the following morning. 

During the warm months, i. e., from about June 15th to September 1st, 
we find that it is possible to make the final microscopical examination 
late in the afternoon of the same day that the specimens are received, 
in about 90 per cent of the cases. Indeed, about 75 per cent present a 
visible growth at the time they arrive at the laboratory. 

During the colder months, however, we find that very few present a 
growth at the time they are received, and that only about 16 per cent 
present a visible growth late in the afternoon of the day they are re- 
ceived, i. e., after an incubation of about eight hours. 

The purpose of the investigation on which this paper is based was to 
determine whether or not it was worth while to examine our diphtheria 
cultures at 9 o'clock in the evening, t. e., after a twelve-hour incubation, 
in order that a report might be sent out by the night mail which may 
reach any part of the state the following morning. Accordingly, a large 
part of the diphtheria cultures received during the months of March, April 
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and May, 1913, were examined at 5 o'clock, and again at 9 o'clock, of the 
day they were received, and at 8:30 the following morning. A micro- 
scopic examination was made of every culture at each of the three times, 
whether there was a visible (to the naked eye) growth or not. 

The results of these examinations are presented in the following table: 



RESULT OF EXAMINATIONS OF DIPHTHERIA CULTURES AFTER 
LIFFERENT PERIODS OF INCUBATION. 
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38 
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♦No or insuffident growth; suspicious forms, etc. 

The last column gives the percentage of the totaj number of positives 
which were first discovered at the 9 o'clock p. m. examination. The tem- 
perature conditions, as far as the growing of diphtheria cultures are 
concerned, for the month of April are about the same as during the colder 
months, since the temperature of the postoffices and mail cars is kept up by 
artificial heat. 

It appears, therefore, that during the colder months, i. e., from October 
to June, 12 per cent of the culture that ultimately prove to be positive 
can be diagnosed correctly after an eight-hour period of incubation, and 
that 30 per cent of the cultures that ultimately proved to be positive 
can be diagnosed correctly after a twelve-hour period of incubation. 
This means that 18 per cent could be diagnosed as positive for the first 
time only after a twelve-hour period of incubation. 

CONCLUSIONS. 

1. By making examination of diphtheria cultures at 9 o'clock p. m., 
reports on 18 per cent of the specimens which eventually prove to be 
positive will be received by the attending physician twelve to twenty- 
four hours earlier than when the examination is left until the following 
morning. 

2. As a result of these examinations we have adopted the following 
scheme for the examination of all diphtheria cultures received at our 
laboratory in the morning during the colder months of the year: 

A. Place all cultures in the incubator immediately on receipt. 

B. Inspect all the cultures at 5 o'clock p. m. and make a microscopic 
examination of all that present a growth visible to the naked eye. Those 
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which are positive may, of course, he reported upon immediately. Those 
which are not positive should he returned to the incuhator. 

C. Repeat the procedure as outlined under "B" at 9 o'clock p. m. 

D. Make microscopic examination of all cultures not reported on 
before early the following morning. 

In conclusion, I desire to acknowledge the assistance of Mr. A. M. 
Alden and Mr. H. E. Harlow, rendered in the making of the examinations. 



THREE IMPORTANT SUBJECTS. 



RABIES— HYDROPHOBIA. 

Rabies is a disease of animals and of man. The dog seems to he most 
subject to it. For many years it was maintained that it was compara- 
tively rare in this country, but recent studies have shown that it is any- 
thing but rare. In a registration area, consisting of ten states, there 
were, during the five years from 1900 to 1904, two hundred authenticated 
cases of hydrophobia. In the District of Columbia during the six months 
ending July 1, 1908, sixty-eight animals were attacked by it, and for the 
seven years from 1893 to 1900 twenty-eight persons suffered from this 
disease. This seems a large tax to which we willingly submit in order 
that the dog may enjoy privileges not allowed to other animals. 

Rabies, or hydrophobia, prevails at all seasons and is about as frequent 
in winter as in summer. Not every dog infected runs wild on the streets 
foaming at the mouth, for in not a few instances the animal seems but 
slightly sick and is only a little restless. These cases are very dangerous, 
as their owners are liable to caress the animal at such times and become 
infected. 

The most important step in the prevention of this disease is to have all 
dogs muzzled whenever they are on the public streets, no matter whether 
they are in the leash — ^tie string — or not. This is quite common in for- 
eign countries — Europe — and in every case where it has been done the 
disease has practically disappeared. Some of our people will object, on 
sentimental grounds, to the use of muzzles, but it is necessary, and if 
properly fitted the dog is not injured in the least and will be saved from 
many a bite from his fellows. ' 

A dog the least bit sick should be watched with great care lest he be 
suffering from this disease. If there is the slightest suspicion about a dog 
which has bitten a person, the Iowa State Board of Health Laboratory at 
the State University, Dr. Henry Albert, director, should be consulted, and 
under his advice the dog may be killed and its head sent to the laboratory 
where it can be examined. Persons who have been bitten should receive 
the Pasteur treatment Immediately. The expense ought to be charged 
against the person owning the dog, and, should he be unable to pay, the 
public should furnish the funds. This is sound' teaching from an economi- 
cal as well as from a sanitary standpoint, and will tend to reduce the 
number of unmuzzled dogs to the minimum. A community which does 
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not properly protect Its citizens should pay for any damages they sustain 
from lack of such protection. 

RATS— DISEASE PRODUCERS. 

Rats are not desirable inhabitants of the home or of the bam. They 
destroy an immense quantity of grain and other valuable produce, be- 
sides eggs and young chickens. Rats which live at the slaughterhouse 
feed on the refuse and become infected with parasitic diseases, espe- 
cially trichinosis. These are in turn transmitted to hogs, which de- 
vour the dead rats about the slaughterhouse, then people eat the pork 
and thereby contract a parasitic disease. 

Rats suffer extensively from plague, and the infected fleas which 
are found in their bodies are the means of transmitting, or of trans- 
ferring, the disease to man. Plague is practically unknown in the 
United States, but it has had a footing in San Francisco and New 
Orleans,, and in the former city for over nine years, and has gradually 
extended its territory, resisting the efforts of the sanitary authorities 
of that city and the state of California. It is epidemic in many of the 
ports of South America. Once it is established in a country, it is 
eradicated with difficulty, and its ravages are something appalling, 
especially where there is an extensive population that is ignorant and 
careless of sanitary precautions. In India the mortality from plague 
during the year 1905 was 878,602. It is not at all improbable that 
it may gain a footing in some of our eastern or southern cities. Should 
such a thing happen, the plague — the dreaded disease in the oriental 
countries of Europe and the far East — may reach Iowa through the 
transportation of rats, and the man would be Indeed well off whose 
premises are free from these pests. Rats are an abomination at any 
rate, and the people of Iowa should begin a campaign against them 
until all are completely exterminated, thereby making diseases which 
they convey impossible. It should be called to mind here that there ia 
in existence the Leper Rat as well as the Plague Rat. 

Rats may be excluded from the house by closing up all holes, espe- 
cially those around the sewer and water pipes, and by blocking up the 
space between the plastering and the walls. The cellar floor should 
be laid in cement and every means possible used to exclude rats from 
all dwellings. Com cribs and similar buildings may be made rat proof 
by covering the walls and floor with stout wire netting, which is strong, 
enough to resist the teeth of the animal. The usual method of placing: 
an Inverted tin pan upon the top of each post upon which the building, 
rests frequently fails, because the rat can jump from the pole to so-me 
hole in the floor of the building. 

Rats may be destroyed by trapping, fumigating, poisoning, and by 
use of certain germs which are deadly to rodents — knawing animals — 
but harmless to man. Ferrets are also useful. In India it has been 
learned that where there are many rats, cats are employed, and with 
the extermination of rats plague is very rare, because these cats keep% 
away the rats and apparently do not sxktL^x tXQJXi the disease. 
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It should be remembered that plague is also transmitted to ground 
squirrels, and should plague be introduced into Iowa through the 
agency of rats, then the disease is sure to be conveyed to our people. 
Afi a final warning the Iowa State Board of Health sounds the warning 
for. all the people to begin an extermination of the rat and thereby pre- 
vent the dreaded plague from securing a foothold in our fair state. 

MAY WE HAVE IDEAL €X>UNTRY SCHOOLS. 

The Iowa state board of health is interested in the country schools of 
Iowa, for it is in these rural institutions of learning that the brainy and 
brawny children are reared. 

High ideals in sanitary requirements for these country schools are 
proposed in cl bulletin that is distributed through the United States 
Bureau of Education. The bulletin comes from the joint committee on 
health problems in education, composed of members of the National E'du- 
cational Association and the American Medical Association. 

The general ideal proposed is that "the country school should be as 
sanitary and wholesome in essential particulars as the best home in the 
community." 

"The school should be located in a beautiful place," declares the com- 
mittee; "Noise should be eliminated; children should not be obliged to 
walk farther than two miles, or ride more than six; play-grounds should 
be ample and well drained; and the school grounds should include a real 
garden or experimental farm, with trees and plants grouped artistically." 

The schoolhouse, according to the bulletin, should be as nearly fire- 
proof as possible. Doors should open outward. A small room for con- 
sultations and emergency purposes, and one for workshop, Instruction In 
cooking and preparing refreshments, should be provided. 

In the matter of ventilation and heating, the bulletin gives specific 
suggestions. "Fresh air should be provided through window board ventila- 
tors, except where the furnace or jacketed stove is used, in which case 
adequate inlets and outlets should be provided. Every school should 
have a thermometer, and temperature in cold weather should be between 
66° and 68° F." 

Light should be abundant. "The best arrangement," says the bulletin, 
"is to have the light come only from the left side of the pupil and from 
the long wall of the classroom. The . schoolroom should receive direct 
sunlight sometime during the day, but the main windows should not 
face directly south. East or west facing is desirable. In providing 
shades for windows, dark ones should be used at the top to control light 
on bright days." 

"There should be no dry sweeping or dusting," says the committee. 
"Floors and furniture should be cleaned with damp sweepers and oily 
cloths. Scrubbing, sunning, and airing, are far better than any form of 
fumigation." 

The common drinking cup should not be tolerated. Care should be 
taken that drinking water always comes from a safe source; drinking 
fountains, located just inside or outside the schoolhouse, with sufficient 
pressure for running water, should be provided. That "water for wash- 
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ing should be easily accessible and should be utilized always after using 
the toilet and before eating seems little enough to ask, but many schools 
are found to be lacking in this respect." 

The bulletin speaks at length upon sanitary toilets. If there is no water 
system, separate closets for boys and girls should be at least fifty feet 
from the schoolhouse in different directions. 

Copies of the full set of requirements may be had free by writing to 
the commissioner of education, Washington, D. C. County superintendents 
of schools and boards of education may obtain a sufficient number to 
supply all their teachers and school officers. 

GUILFOBO H. SUMNEB^ 

Secretary, 



REPORT OF THE CIVIL AND SANITARY ENGINEER 
FOR THE YEAR ENDING JUNE 30, 1914. 

BT FBOF. LAFAYETTE HIGGINS, ENQINEEB MEMBEB OF THE BOABD. 



Field Investigations — 

(a) Sanitary surveys relating to water supply, sewerage and sewage 

and garbage disposal. 

(b) Sanitary surveys required in the Investigation of epidemics. 
Office Work— 

(a) Examination and approval of plans and specifications for water 

works, sewers and sewage treatment plants. 

(b) Consultation service by correspondence relative to water works, 

sewerage, sewage and garbage disposal, and so forth. 

(c) Advice and consultation relative to installation of water works, 

sewers, sewage treatment and garbage disposal, to engineers, 
municipal officials and other parties, visiting the ofCice of the 
State Board of Health for the purpose of receiving such service. 

(a) 

FIELD INVESTiaATIONS MADE BY THE CIVIL AND SANITARY 
ENGINEER— FOR THE YEAR ENDING JUNE 30, 1914. 



The fiscal year ending June 30, 1914, represents the first year of service 
of the engineer under the reorganized state board of health. Prior to 
the reorganization of the state board of health, the services of the 
engineering member of the state board of health were not compensated 
by the state. This plan did not give to the citizens of the state 
the field services of the engineer of the state board of health, unless the 
localities requiring the services of the engineer paid the entire expenses 
for such service. Such service as the engineer was able to render through 
correspondence during the years prior to the reorganization of the state 
board of health, was rendered free of expense to the parties asking for, 
and entitled to, such service. This service became very laborious during 
the Ikst years under the old board of health. The necessity for field in- 
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vestigation became so urgent, during the last few years, that the thirty- 
fifth general assembly in reorganizing the state board of health provided 
for the services of the civil and sanitary engineer, which services, to- 
gether with the necessary incidental and traveling expenses, were to be 
paid for by the state. It was the intention that any municipality or 
locality needing the services of the engineer of the state board of health 
in matters pertaining to the health and life of their citizens, should have 
the services of the engineer free of expense. 

The following are the field Investigations made by the engineer from 
July 4, 1913, to June 30, 1914: 

July, 1913. 

Ogden, Iowa, Population about 1,500. 

Investigation made on petition of the town council of Ogden. 

PuKPOSE — To advise regarding installation of sewer system. 

A preliminary sanitary survey of Ogden was made by the engineer to 
enable him to make a preliminary estimate of the probable cost of a sewer 
system with- sewage disposal plant. This estimate enabled the town coun- 
cil and citizens to direct their plans for the future in the proper manner 
to accomplish the installation of the proposed sewer system. At the pres- 
ent time, plans are being considered for the installation of the sewer sys- 
tem with the intention of installing the work without further delay. 

Maple, lovya, (Mining town.) 

Investigation made on petition of citizens. 

Purpose — To determine means of furnishing a water supply for the 
residents of Maple. 

A visit was made to the town of Maple by the engineer. This new min- 
ing town having a population of about 230 people, of which 111 were chil- 
dren, was practically without water. A number of shallow wells had been 
dug, but were yielding little or no water. A conference with the coal com- 
pany owning this town, after a report was made to the secretary-execu- 
tive officer of the Board of Health, resulted in making satisfactory pro- 
visions for supplying these people with water. 

August, 1913. 

Mackshurg, Iowa. Present population |ibout 300. 
Investigation made on petition of town council and health officer. 
Purpose — To advise about the installation of residential septic tanks 
for the disposal df sewage. 

Mount Ayr, Iowa. Present i)opulation about 1700. 

Investigation made on petition of town council and health officer. 

Purpose — ^Location of public water supply at Mt. Ayr. 

September, 1913. 

Lenox, lovya. Population 1,300. 

Investigation made on petition of town council. 

Purpose — To determine location of catchment area and impounding 
reservoir for the public water supply at Lenox. 

An extensive investigation of territory adjacent to Lenox was made 
and a complete report of this investigation was made to the town council 
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of Lenox. The care necessary in the selection of a suitable catchment 
area was taken in this survey. 

Farmington, Iowa, Population 1,200. 

Investigation made on petition of town council. 

PuBPOSE — To advise concerning the use of an old, open sewer. 

An old, storm water, stone walled, open sewer, a few blocks long, 
had been made use of as a sanitary sewer. This open, storm sewer 
has been covered by street crossings, but is not safe or sanitary. Its 
further use as a sanitary sewer is forbidden and the officials of Farm- 
ington are advised that a sanitary sewer system must be installed in 
the near future. 

Keokuk, louxr. Population 14,000. 

Investigation made on petition of citizens of Keokuk. 

PuBPOSB— To Investigate conditions resulting in a residence district in 
the south part of Keokuk from a failure to properly extend a main 
sewer. 

Conditions were found as represented by the petitioners. The health 
and welfare of several hundred people were menaced by the discharge 
of sewage from a portion of Keokuk, this discharge being an open 
sewage stream running for a distance of nearly one thousand feet 
through a resident portion of Keokuk. Following a report to the sec- 
retary-executive officer of the board of health, an agreement was reached 
with the city council of Keokuk on a method of procedure to correct the 
conditions found. The necessary legal steps were taken to provide the 
necessary funds for this improvement. 

October, 1913. 

Rockwell City, lown. Present population about 1,700. 

Addressed a public meeting of Rockwell City citizens. 

Purpose — To advise concerning sanitary improvements necessary to 
abate typhoid fever epidemic. 

This public meeting was held at the close of a complete sanitary and 
epidemiological survey of Rockwell City occasioned by a typhoid epi- 
demic. 

Bur fee (Rex), Iowa. (Mining town.) 

Investigation made on petition of residents of Durfee. 

Purpose — To investigate condition of water supply and unsanitary con- 
ditions existing in the town. 

After a report of these conditions was made to the secretary-execu- 
tive officer of the board of health, the necessary orders were issued to 
the local board of health for the correction of the unsanitary condi- 
tions found existing. The local board of health transmitted these or- 
ders to the officials of the coal company that owned the town and the 
necessary corrections were made. 
Clinton, Iowa. 

Investigation made on petition of city council and health officer. 

Purpose — To decide on location of detention hospital. 

It was proposed to locate a city detention hospital on the grouiids 
of Agatha Hospital, located within the city limits of Clinton. The resi- 
dents of the vicinity adjacent to Agatha Hospital objected to the loca- 
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lion of the detention hospital on the grounds of Agatha Hospital. The 
feeling was aggravated and intense. Following the investigation of the 
engineer, and the report based thereon, the detention hospital, with 
the approval of the secretary-executive officer of the state hoard of 
health, was located on the grounds of Agatha Hospital. The hospital 
is now constructed and in operation. 

Storm LakBy Iowa. Population 2,500. 

Purpose — Supervision of water purification plant of Storm Lake public 
water supply. 

The filtration plant at Storm Lake, Iowa, had been Installed the 
year previously under the advice and supervision of the engineer of 
the state board of health. The present supervision is simply a part 
of our duties under the reorganized state board of health. However, 
a constant supervision of this purification plant is necessary until all 
of the difficultes are removed. 

Mitchellville, Iowa. Population 900. 

Investigation made on petition of city council. 

PuBPOSE — Location of public water supply for Mitchellville. 

Davenport, Iowa. 

Investigation made on petition of city council and hospital associa- 
tion. 

Purpose — To investigate location of tuberculosis hospital. 

Decided local opposition to the proposed location of the tuberculosis 
hospital developed before the construction of the hospital building was 
started. After starting the construction of the hospital building the 
offended residents living in the vicinity of the hospital grounds pre- 
pared to take the matter into court. The state board of health was 
appealed to, and this investigation having been made by the engineer 
of the board of health who met with the board of supervisors of Scott 
county, and the officers of the hospital association, and who then re- 
ported back to the secretary-executive officer of the state board of 
health, the secretary-executive officer approved the location of the 
tuberculosis hospital and the work of construction of said hospital pro- 
ceeded without further interruption by the citizens of Davenport. 

November, 1913. 

Fort Dodge, Iowa. Population 16,000. 

Investigation on petition of city council and health officer. 

Purpose — To decide on sufficiency of garbage disposal. 

The problem of garbage disposal is unsolved in Iowa. Considerable 
dissatisfaction and objection existed in the matter of garbage disposal 
as provided by the municipal authorities of Fort Dodge. The counsel 
given ta these authorities was partly for the purpose of alleviating 
complaints and partly to assist them in the installation of a proper 
garbage disposal system, involving the probable construction of a gar- 
bage disposal plant. 

Storm Lake, Iowa. 

Continuation of work with water filtration plant. 

Albert City, lovxt. Population about 300. 
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Investigation made by order of Dr. Sumner, secretary-executive 
officer. 

Purpose — Investigation of supposed typhoid epidemic. 

An investigation of the conditions at Albert City revealed the ravages 
of an unknown endemic disease, quite fatal in results. The sanitary 
survey of Albert City revealed the necessity of active measures on tne 
part of the town authorities to properly dispose of the sewage which 
at present constitutes a menace to the health of the citizens of the 
town. The proper advice was given to the town officials by the sani- 
tary engineer of the state board of health. 

Sioux City, Iowa, 

Investigation made by order of Dr. Sumner, secretary-executive of- 
ficer. 

Purpose — To investigate the provisions made by the board of supervis- 
ors of Woodbury county, for the care of incurable tuberculosis patients. 

The provisions made for such patients consisted of a four room cot- 
tage located upon the grounds of the Sioux City detention hospital. A 
report of this investigation was filed with the secretary-executive of- 
ficer of the state board of health. 

Industrial School, Mitchellville, Iowa, 

Purpose — Construction of new filter beds for disposal plant at the In- 
dustrial School. 

This service was rendered to the state board of control on their re- 
quest. It involved several trips to Mitchellville during the progress of 
the work. 

Andersonville, Iowa. (Mining town.) About 200 population. 

Investigation made on petition of residents of Andersonville. 

Purpose — To investigate sufficiency and character of water supply. Also 
to investigate sanitary conditions. This being a new mining town, the 
investigation will continue until final recommendations for sanitary re- 
quirements are made. 

December, 1913. 

Industriai Scliooh Mitchellville, Iowa. 

Purpose — Completion of work of supervision on new filter beds for sew- 
age disposal plant at Industrial School. 

Stratford, Iowa. Population about 600. 

Investigation made on petition of town council. 

Purpose — To assist town council in their efforts to install a sanitary 
sewer system with sewage disposal plant. 

This service involved an investigation^ of what appeared to be the be- 
ginning of a typhoid epidemic, caused by the use of polluted well water. 
A complete sanitary survey of the town of Stratford was made involving 
chemical analyses of the water from fifty-three of the wells used by the 
residents sts a source of water supply. A public meeting was held which 
was attended by about all of the property owners in Stratford. The propo- 
sition of sewer installation was fully discussed at this meeting, both from 
an economical and sanitary standpoint. The efforts have met temporary 
failure but the people are still at work endeavoring to install the sewer 
system. The need for assistance was very great. The attempt to install 
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a sewer system In Stratford was made by those citizens who recognized 
the necessity of such municipal improvements. 

Cherokee, Iowa, Population about 5,000. 

Investigation made by order of Dr. Sumner, secretary-executive officer. 

Purpose — Investigation of typhoid epidemic. 

At this time epidemiological data were taken, and the investigation con- 
tinued at a later date. 

Januaby, 1914. 

Fontanelle, Iowa. Population 800. 

Investigation made on petition of Fontanelle citizens. 

Purpose — To investigate public water supply. 

In this instance the town council had installed a system of water 
works, and proposed to take the water supply from shallow wells located 
in the heart of the town, where such supply would have been seriously 
contaminated. The use of th«se wells was forbidden by the state board 
of health. The investigation of the sanitary engineer consisted of a 
sanitary survey of the town of Fontanelle, a conference with the mem- 
bers of the town council, the collection of numerous water samples for 
analysis, and the completion of an exhaustive report of the findings, to- 
gether with recommendations for the direction of the town council. The 
situation is well in hand, and the officials of Fontanelle are endeavoring 
to locate a satisfactory source of water supply. In the meantime the 
order of the state board of health prohibiting the use of the polluted 
wells was adopted by the town council and remains in force. 

Cherokee, Iowa, 

Purpose — Continuation of investigation of epidemic of typhoid fever. 
At this time a complete sanitary survey of Cherokee was made. This sur- 
vey included the analyses of a large number of water samples from private 
wells. It also included an investigation of the existing sewer system, 
revealing defects of construction of the sewer that were in part respon- 
sible for the contamination of wells, from which the typhoid fever was 
transmitted. 

February, 1914. 

Chelsea, Iowa, Population about 600. 

Investigation made on petition of mayor and town council. 

Purpose — To locate wells for public water supply for Chelsea. 

Orinnell, Iowa. Population about 6,000. 

Purpose — To investigate a location of proposed sewage disposal plant 
for new sewer system. 

On account of past difficulties of sewage disposal at Grinnell, and the 
litigation connected therewith, it was necessary to exercise more than 
ordinary care in the present emergency. 

Oakland, Iowa. Population 1,100. 

Investigation made on petition of mayor and town council. 

Purpose — Investigation of public water supply. 

Investigations show that present wells must be abandoned and a new 
source of supply located. 

MOrSon City, Iowa. Population 16,000. 
16 
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Investigation made on request of mayor. 

PuBPOSE — To consider method of sewage disposal for Mason City. 

This is a matter of several years' standing. Several city sewers empty 
into a small stream running through the city. The city recognizes the 
necessity of sewage disposal, but desired a conference as to proper meth- 
ods. 

Charles City, Iowa, Population about 8,000, 

Investigation made on request of mayor. 

Purpose — ^To consider methods for sewage disposal. 

Charles City has several sewers emptying into the Cedar river. The 
condition is very bad at low stage of water. The city must install a sew- 
age disposal plant. The engineer investigated the entire situation, and 
made the proper recommendations to the city council. So far the city 
council has not taken the necessary steps to install sewage disposal. 

Ankeny, lovm. Population about 500. 

PuBPOSE — To address public meeting after making sanitary survey of 
Ankeny requested by the health officer. Recommended that the town of 
Ankeny take up the question of installing a public water supply and sewer 
system with sewage disposal plant. 

March, 1914. 

Outhrie Center, Iowa. Population 1,600. 

Investigation made on petition of citizens of Guthrie Center. 

Purpose — To make a complete sanitary survey of Guthrie Center. 

The engineer made a complete sanitary survey of Guthrie Center, which 
revealed startling conditions. The installation of toilets and other modem 
conveniences in the homes had reached the number of nearly 200. The 
cess pools used by these people for the disposal of sewage had so con- 
taminated the soil that the water supply of the town was being seriously 
contaminated, making the danger of epidemics very great. The engineer 
made a complete report of his findings to the secretary-executive officer 
of the state board of health, recommending that the town of Guthrie 
Center install a sewer system at the earliest possible moment. The 
secretary-executive officer summoned the town council of Guthrie Center 
to meet with the state board of health, to consider the situation. This 
meeting was held and the town council of Guthrie Center agreed to take 
the necessary steps looking toward the installation of the sewer system. 
The town of Guthrie Center has proceeded along these lines and the 
sewer system will be completed during the year 1914. 

Carson, Iowa. Population about 700. 

Investigation made on petition of mayor and town council. 

Purpose — To locate the source of public water supply for Carson. 

The town of Carson had let a contract for the construction of a water 
works system, and had dug some shallow wells in the heart of the town, 
from which to obtain their water supply. These wells were found by 
analysis to be highly polluted. The engineer of the state board of health 
investigated the several opportunities, or possible locations, for the 
necessary wells. A satisfactory location was found. 

Oakland, Iowa, 



Digitized by VjOOQ IC 



IOWA STATE BOARD OF HEALTH 243 

PuKPOSE — Location of new source of supply for public water supply. 

Second trip to Oakland made necessary by difficulty in obtaining 
privilege to locate wells on private farm land. New location selected. 
Third trip was made to give further assistance in location of water 
supply. 

Leon, Iowa, Population 2,000. 

Investigation made on request of mayor and town council. 

Purpose — To investigate sewage disposal plant. 

This disposal plant is not complete and in its present location is ob- 
jected to by the residents. The engineer of the state board of health 
recommended a new location where a sewage disposal plant could be 
installed. The recommendation was followed, but the work is not com- 
pleted. 

Dedham, Iowa. Population about 400. 

PuBPOSE — Investigation of typhoid epidemic. 

Investigation ordered by Dr. Sumner, secretary-executive officer. 

Sheffield, Iowa. Population about 850. 

Investigation made on petition of mayor and town council. 

Purpose — To locate wells for public water supply for Sheffield. Also 
to locate sewage disposal plant. 

The town of Sheffield is installing a public water supply system and 
the sewer system with sewage disposal plant. 

Audubon, Iowa. Population 2,000. 

Investigation made on petition of mayor and town council. 

PuEPOSE---To make a preliminary sanitary survey of the town of 
Audubon, and to address a public meeting of the citizens on the question 
of sewers. 

Considerable correspondence passed between the officials of Audubon 
and the engineer of the state board of health before this public meeting 
was held. A considerable amount of correspondence has occurred since 
the public meeting was held. The officials of Audubon have taken the 
necessary steps to install a sewer system. 

Holstein, Iowa. Population about 1.000. 

Investigation made on petition of town council. 

PuEPOSE — To investigate the sewage disposal plant at Holstein. 

This sewage disposal plant is one of the complete failures that may be 
occasionally found. The condition and operation of this disposal plant 
were completely investigated by the engineer of the state board of health. 
A full report of his findings recommending a rebuilding of the filters 
was filed with the secretary-executive officer of the state board of health, 
and a copy of this report was sent to the town council of Holstein. The 
findings were accepted by the town council, and an engineer was employed 
to prepare new plans and specifications for the filter beds. These plans 
have been prepared and approved by the Iowa state board of health, and 
the town council of Holstein expects to proceed without delay to install 
the new filter beds and make some necessary changes in the existing 
septic tank. 

Carroll, Iowa. Population about 5,000. 

Investigation made at the request of the county attorney. 
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PuBPOSEi — To investigate the reported failure of the sewage disposal 
plant, at Carroll. 

The filters were found to be clogged. A conference was held with the 
city engineer, and a procedure agreed upon for the correction of the 
filter beds. 

April, 1914. 

Davis City, Iowa. Population about 600. 

Investigation made on petition of mayor and town council. 

Purpose — To locate wells for public water supply. 

The authorities of Davis City had to let a contract for a public water 
supply system which contemplated using the water from shallow wells 
located within the town at a point where it was impossible to obtain any- 
thing but seriously polluted water. The mayor and town council accepted 
the decision of the engineer of the state board of health as final, and 
began the consideration of a new source of water supply. The distribution 
system is about completed, but the supply has not yet been located. 

Humeston, Iowa. Population about 1,100. 

Purpose — To investigate sewage disposal at the high school building in 
Humeston. 

The school authorities installed a private sewage disposal plant some 
years ago, when the high school was built. The town of Humeston does 
not have a regular sewage system. This small disposal plant failed to 
do its duty during last winter. The school authorities did the best they 
could to take care of the sewage from J;he high school, and the engineer of 
the state board of health agreed to advise the school board as to the 
proper remedy at the close of the school year. This advice has been 
given, and the school board is making the necessary improvements during 
the summer of 1914. The provisions made are supposed to be sufficient un- 
til the town of Humeston installs its sewer system, at whcih time the high 
school building will be connected with the sewer system. 

Bedford, Iowa. Population about 2,000. 

Investigation made on petition of mayor and city council. 

Purpose — To consider the installation of a sewage disposal plant. 

Bedford has a sewer system which empties into a small stream running 
through adjoining farms. The town is defendant in an action in court 
brought by a farmer who objects to the pollution of the water of the 
small stream which runs through his farm. Bedford will be compelled 
to build a proper disposal plant. They have received such advice, and 
are taking the necessary steps to comply. The water supply of Bedford 
was also considered during this visit. 

Bear Creek, Iowa. (Mining town.) Population about 150. 

Investigation made on petition of Bear Creek residents. 

Purpose — ^To investigate scarcity and unsanitary conditions of water 
supply of Bear Creek, also to investigate other unsanitary conditions 
existing in the town. Recommendations for the improvement of the con- 
ditions are on file, and the coal company responsible was directed to 
carry out the recommendations. 

Denison, Iowa. Population about 3,500. 

Investigation made on request of the mayor and town council. 
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Purpose — To consider methods for completing the sewerage of Denison 
and to consider the proposed sewage disposal plant, and the location of the 
same. Also to consider the protection of the public water supply. The 
recommendation was made to the town council, after going over the entire 
situation, that they proceed to employ an engineer to completely design 
the sewer systems for Denison. The town is so situated that several 
sewer districts will be necessary. The town council accepted this recom- 
mendation and has employed an engineer to prepare the plans and speci- 
fications for the sewer systems and sewage disposal plants. This en- 
gineer has held one conference with the engineer of the state board of 
health, and other conferences are expected to follow. 

Templeton, Iowa, Population about 300. 

Investigation made on request of board of supervisors of Carroll county. 

PuEPOSE — To consider discharge of sewage into county drain at Temple- 
ton. 

This situation was fully investigated, and a report embodying recom- 
mendations made to the secretary-executive officer of the state board of 
health, and also to the board of supervisors and county attorney of Carroll 

county. 

May, 1914. 

Oelwein, Iowa. Population about 6,000. 

Investigation made on request of mayor and city council. 

PuBPOSE — ^To investigate possible location for new public water supply, 
and to pass upon the recommendation made by A. T. Maltby, consulting 
engineer, Chicago, 111. Also to investigate the sewage disposal plant at 
Oelwein and make recommendations for the improvement of the same. 

The city of Oelwein must locate and install a new public water supply, 
from deep well sources. The situation has been studied by Mr. Maltby, 
consulting engineer, and a report made to the city council at Oelwein. 

Ankeney, Iowa. 

Pdbpose — To continue efforts looking toward installation of public 
water supply and sewer system. Discussed the matter with the town 
council and citizens. 

^ate Hosvital, Mt. Pleasantj lowc. 

Purpose — To investigate sewage disposal plant at state hospital. 

This investigation was made at the request of the state board of con- 
trol. The disposal plant requires filter beds far in excess of present pro- 
vision. The engineer of the state board of health made the necessary 
surveys to obtain data for the preparation of plans and specifications for 
new filter beds. 

Eldofij Iowa. Population about 2,000. 

Investigation made on petition of mayor and town council. 

Purpose — To investigate unsanitary conditions resulting from imperfect 
sewer facilities and lack of sewage disposal. The problem of a new water 
supply for Eldon was also considered. A complete sanitary survey of Eldon 
has been made, including the testing of all of the private wells used as a 
source of water supply. Recommendations were made to the town council 
advising them to take the necessary steps to locate a new public water 
supply and to insta,ll a complete sewer system with sewage disposal plant. 
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It is understood that the advice of the engineer of the board of health 
will be followed. 

Postville, Iowa, Population about 1,000. 

Investigation made upon petition of citizens of Postville, Iowa. 

Purpose — To make a c'omplete sanitary survey of Postville to determine 
the extent of unsanitary conditions caused by the cess pool method of 
sewage disposal. 

Postville has a satisfactory public water supply. The desire of the resi- 
dents of Postville to install modern conveniences in their homes has led to 
the installation of about eighty-five toilets, a corresponding number of bath- 
tubs and sinks. The out-fiow from these installations goes into cess pools 
principally, which sometimes overflow into tile drains, sometimes into 
the alley, and sometimes, by seepage, into adjacent soil. The result is 
that considerable amounts of unpurified sewage are finding their way to 
the surface of the soil and constitute a menace to health. The analysis 
of the water of the private wells shows that the well water is being 
continually contaminated from the seepage of these cess pools finding its 
way into the common water-bearing strata which furnish the water to the 
wells. A complete report of the findings of the engineer of the state 
board of health, in which it is recommended that the town of Postville 
proceed without delay to install a sewer system with sewage disposal 
plant, was made to the secretary-executive officer of the board of health 
and a copy of the same, to which was attached the order of the secretary- 
executive officer of the board of health, has been sent to the mayor of 
Postville, Iowa. Steps have been taken to install a sewer system, which 
will be installed in 1915. 

Barnes City, Iowa. Population about 500. 

Investigation ordered by Dr. G. H. Sumner, secretary-executive officer. 

Purpose — To investigate epidemic of typhoid fever. 

The epidemiological investigation of this epidemic was made by Mr. 
A. M. Alden, assistant bacteriologist of the state board. The sanitary 
survey of the town of Barnes City was made by the engineer of the state 
board of health, assisted by Mr. Jordan, assistant chemist for the board 
of health. The complete report of these investigations made to the secre- 
tary-executive officer of the state board of health was made jointly by 
the parties engaged in making the investigation. A copy of this report 
was sent to the mayor of the town, and it is expected that the recom- 
mendations for the correction of the wells will be followed out at once 
and that the recommendations for the municipal improvements mentioned 
will be followed out as soon as the same can be legally provided for. The 
full report is included in this biennial report. 

McGregor, Iowa. Population about 1,300. 

Investigation made on petition of mayor and town council. 

Purpose — To advise concerning installation of sewer system and 
sewage disposal plant. 

The town of McGregor is peculiarly situated. It occupies a small valley 
snugly bounded by hills 300 feet high. The disposal of storm water has 
been difficult, for the reason that a heavy downpour of rain on the drain- 
age area which outlets through this small valley or defile floods the 
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streets to great depths at times. A peculiar system of stone walled storm 
drains, or sewers, has been constructed during past years. The con- 
struction of these out-dates the time of the average resident now living 
in McGregor. In the absence of a sanitary sewer system, these storm 
water drains have been used to a considerable extent as open sewers. It 
is now the desire of the authorities of McGregor to correct the unsanitary 
conditions by installing a sanitary sewer system. This will be attended 
with great difficulty, owing to the necessity of laying the greater part of 
this sewer system in loose rock, or solid rock sub-strata. The engineer 
of the state board made a careful examination of surface conditions and 
has rendered a report to the mayor and town council of McGregor advis- 
ing as to the character of the sewer to be constructed, and the probable 
cost of the same. It is expected that complete plans and specifications 
for the sewerage of McGregor will be prepared and a part of the work of 
installation completed during the year of 1914. 

June, 1914. 

NewtoHf Iowa, Population about 5,000. 

Investigation ordered by Dr. G. H. Sumner, secretary-executive officer. 

Ptjepose — To make sanitary investigation of epidemic of diphtheria. 

This epidemic was one of the worst of its kind in recent years. The 
epidemiological investigation was made by Mr. A. M. Alden, assistant 
bacteriologist of the state board of health, who has reported his findings 
to the secretary-executive officer. The sanitary, survey made by the en- 
gineer of the state board of health has included, to date, an examination 
of sewer outlets, which outlets are all located on pasture lands belonging 
to farmers, or other parties pasturing live stock. The mayor and town 
council have petitioned for the services of the engineer of the board of 
health in determining methods of installing adequate sewage disposal 
plants. This matter will be taken up in the near future. 

Tripoli, Iowa, Population about 800. 

Investigation made on request of mayor and town council. 

Purpose — To make sanitary survey of Tripoli, with a view to the 
installation of a sewer system and sewage disposal plant. 

Tripoli has a public water supply. The installation of a sewer system 
is a public necessity. The engineer of the state board of health investi- 
gated the conditions, and recommended to the town council that they 
proceed to have complete plans and specifications prepared for a sewer 
system with sewage disposal plant. These recommendations are now 
being carried out. 

"Nora Springs, Iowa. Population about 1,000. 

Investigation made on petition of mayor and town council, and also 
upon a separate petition of citizens of Nora Springs. 

Purpose — To investigate pollution of the Shell Rock river by the dis- 
charge of sewage from the town of Nora Springs. 

The investigation showed that a small sewer carrying a small amount 
of sewage from the business portion of Nora Springs was emptying such 
sewage unpurifled into the Shell Rock river. It also appeared that ex- 
tensions of considerable length to the present sewer were to be con- 
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structed during the present season. The engineer of the state board 
advised the town council of Nora Springs to employ an engineer to make 
a complete survey of the town for the purpose of making complete plans 
and specifications for the sewer system with sewage disposal plant. This 
recommendation was agreed to by the town council. It was considered 
necessary to test the water of all the private wells used as a means of 
water supply. This has been done, and a sanitary survey completed. 

Mount Ayr, lovm. Population about 1,700. 

Investigation made on request of town council and health officer. 

Purpose — To advise concerning the installation of a sewer system, with 
sewage disposal plant. 

The installation of a sewer system at Mt. Ayr is directly following the 
installation of their public water supply system. The usual sanitary 
survey was made by the engineer of the state board. A public meeting 
of the citizens of Mt. Ayr was held for the discussion of the sewer prob- 
lem. Following this meeting, on the recommendation of the engineer 
of the state board, the engineer employed by the town council of Mt. Ayr 
was instructed to make the necessary surveys to obtain the data for pre- 
paring complete plans and specifications for the sewer system and sewage 
disposal plant. 

Humeston, Iowa. Population about 1,100. 

Investigation made at request of town council. 

Purpose — To investigate proposed sources of public water supply and 
recommend a satisfactory source of supply. 

The town of Humeston has had no public water supply. The different 
sources of supply, shallow wells, deep wells, and impounding reservoir, 
had all been considered by the town council and their local engineers. 
Investigation of the engineer of the state board of health resulted in his 
approval of the catchment area and impounding reservoir as located by 
the engineer employed by the town council. Plans and specifications for 
the impounding reservoir have been prepared and have been approved 
by the Iowa state board of health. The work will be carried forward 
without delay. 

Winiieldy Iowa. Population about 950. 

Investigation made at request of mayor and town council. 

Purpose — ^To locate source of public water supply. 

The investigation of the engineer of the state board of health resulted 
in the recommendation that a deep well supply be attempted. This in- 
vestigation is still in progress. The necessary analyses of water are being 
made. 

Yoder, Iowa. Population about 90. (Mining town.) 

Investigation made on petition of citizens of Yoder. 

Purpose — To investigate conditions of water supply and other unsani- 
tary conditions. 

Water of all the wells in Yoder was tested by the chemist. Report of 
conditions made to the secretary-executive officer of the state board of 
health, and the order of the secretary-executive officer will follow. The 
company owning the town is ready to comply with the orders of the 
state board. 
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SUMMARY OF FIELD INVESTIGATION OF ENGINEER OF IOWA 
STATE BOARD OF HEALTH. 



Name of Town. 




Purpose of Investigation. 



Albert City 

Andersonville 

Ankeny 

Audubon 

Barnes City 

Bear Creek 

Bedford 

Carroll 

Carson 

Charles City 

Chelsea 

Cherokee 

Clinton 

Davenport 

Davis City 

Dedham 

Denison 

Durfee (Rex) 

Eldon 

Farmington 

Fontanelle 

Fort Dodge 

Grinnell 

Guthrie Center 

Humeston (school board) . . 

Humeston 

Holstein 

Keokuk 

Lenox 

Leon 

Mount Ayr 

McGregor 

Mt. Pleasant State Hospital 

Macksburg 

Maple 

Mason City 

Mltchellville 

Mitchellville Ind. School.. 

Newton 

Nora Springs 

Oakland 

Oelwein 

Ogden 

Postville 

Rockwell City 

Sheffield 

Sioux City 

Storm Lake 

Stratford 

Templeton 

Tripoli 

Winfield 

Yoder 



200 

200 

500 

2,000 

500 

150 

2,000 

5,000 

700 

8,000 

600 

500 

26,000 

43,000 

600 

400 

3,500 

200 

2,000 

1,200 

800 

16,000 

6,000 

1,600 

1,100 

1,100 

1,000 

14,000 

1,300 

2,000 

1,700 

1,300 

300 

230 

16,000 

900 

5,000 

1,000 

1,100 

6,000 

1,500 

1,000 

1,700 

850 

48,000 

2,500 

600 

300 

800 

950 

90 



Investigation of epidemic. 

Water supply. 

Water supply and sewage disposal. 

Sewer system. 

Typhoid epidemic investigation. 

Water supply. 

Sewage disposal. 

Sewage disposal. 

Water supply. 

Sewage disposal. 

Water supply. 

Typhoid epidemic investigation. 

Location of hospital. 

Location of hospital. 

Water supply. 

Typhoid epidemic investigation. 

Sewer system. 

Sanitary investigation. 

Water supply and sewage disposal. 

Sewage disposal. 

Water supply. 

Garbage disposal. 

Sewage disposal. 

Sewer system, sanitary survey. 

Sewage disposal. 

Water supply. 

Sewage disposal. 

Sewage disposal. 

Water supply. 

Sewage disposal. 

Water supply and sewage disposal. 

Sewer system. 

Sewage disposal. 

Sewage disposal. 

Water supply. 

Sewage disposal. 

Water supply. 

Sewage disposal. 

Sewage disposal. 

Sewer system, sanitary survey. 

Water supply. 

Water supply and sewage disposal. 

Sewer system. 

Sewer system and sanitary survey. 

Sanitary investigation. 

Water supply and sewer system. 

Inspecting hospital. 

Water supply, supv. filter plant. 

Sewer system and sanitary survey. 

Sewage disposal. 

Sewer system. 

Water supply. 

Water supply. 
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SANITARY SURVEY OP ROCKWELL. CITY, IOWA, SEPTEMBER, 1913. 



This investigation was made in response to a petition and at the request 
of the local board of health of Rockwell City, Iowa. Rockwell City has a 
population of about 1,700. 

Each year for several years prior to the time of this investigation there 
have occurred a number of cases of typhoid fever. 

In the year 1911 there occurred twelve cases and one death. Six of 
these cases were adults and six were children. Six of the cases were 
males and six were females. BHve of the children developed typhoid fever 
after attending a child*8 party at one of the homes. One of the adult 
cases, female, developed in a residence where the sewage of the premises 
was running into an abandoned well under the house. Three of these 
cases used city water. The remaining cases used well water from shallow 
wells situated on the premises. 

In 1912 there were twenty-three cases of typhoid fever. A complete 
record of these cases could not be obtained, but the facts collected indicate 
that nine of the cases were adult cases, and the remaining fourteen 
were children. Three deaths are reported. Three of these cases used city 
water and the remaining twenty used well water from shallow wells 
situated on the premises. The histories of these cases did not indicate 
an epidemic, but rather, an endemic perpetuation of the disease. 

In the year 1913, up to October 1, 1913, there occurred fifteen cases of 
typhoid fever. Of these fifteen cases, eight were adult cases, two were 
children grown, and the remaining five were children fourteen years of 
age and under. Of the adult cases, seven were females. One of the adult 
cases was seventy years of age. So far as determined, only one of these 
cases used city water, the remaining cases using the water from shallow 
wells. The histories of these cases indicate endemic origin, rather than 
the existence of an epidemic, the outbreak continuing over a period from 
September 10, 1913, to October 10, 1913. 

The greater part of this investigation was made by the chemist. Prof. 
Charles N. Kinney, and his assistant. The engineer of the board of 
health visited Rockwell City at the close of this investigation, and his 
survey corroborates the findings of the chemist. 

(Lafayette Higgins.) 

The following is a briefed copy of the report made to the mayor and 
council at Rockwell City: 

BEPOBT ON THE INVESTIGATION OF TYPHOID AND GENERAL SANITABY CfONDITIONS 

OF THE TOWN OF ROCKWELL CITY, IOWA. CONTINUING OVER THE 

PERIOD FROM SEPTEMBER 10, 1913-OCTOBEB 10, 1913. 

(Report made October 11, 1913,) 
To the Mayor and Council: 
Gentlemen: 
We have the following report to make on the investigation of the 
typhoid conditions and general sanitary status of the town of Rockwell 
City, extending over a period of three or four weeks. 
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During the early part of September a petition was filed with the secre- 
tary of the state board of health, asking for an investigation of the 
typhoid conditions existing in your town, and after some correspondence 
between the mayor and the secretary of the state board of health, the 
state board of health and health commissioner ordered the chemist and 
his assistant to report to you at once to take charge of the situation, in 
case it was deemed advisable, to make a thorough investigation. We re- 
ported to the mayor and health officer on September 10th. 

We found the people quite generally considerably wrought up over 
the general health conditions of the town and especially the continued 
and large amount of typhoid, which had been prevalent there for a num- 
ber of years. We found that there had been from forty to fifty cases 
of typhoid fever in the town during the past three years and that there 
had been, in addition, a number of cases of malaria or some type of 
fever, which may or may not have been mild cases of typhoid. We found 
that there had been a number of deaths from typhoid and a number 
of cases had been of great severity. 

We found that about five years previous, at a men's banquet given 
in one of the churches, there had developed therefrom some thirty or 
forty cases of typhoid, with seven or eight deaths resulting, and that 
there had been considerable typhoid in the community steadily for a good 
many years previous. 

The town Is located in a flat or level portion of the country, where 
we have gravelly knolls, interspersed with ponds and fiat or swampy 
ground. The center of the town occupies a small knoll, much of which 
is gravelly or pockety in nature; and completely surrounding the town, 
originally, was pondy, fiat, swampy land, which has in recent years been 
drained of surface water. 

It is apparent that the town has been experiencing, outside of the epi- 
demic resulting from the banquet before mentioned, something like fifteen 
or eighteen cases per year, which would be probably five or six times 
as much typhoid as would be considered normal. Little attempt has ever 
been made to clean the privy vaults or to remove filth or slops from the 
dwellings and yards. Therefore, it is evident that the water supply 
would be badly contaminated, as practically all the water being used for 
drinking purposes was supplied by shallow wells situated in the middle 
of the lots and varying from twenty to sixty feet from the outbuildings. 
Under these conditions, it was our opinion that the cause of the trouble 
was the water supply of the town. 

We provided chemical and bacteriological equipment and examined 
from ninety to one hundred samples of water to determine the presence 
or absence of sewage contamination. A number of complete sanitary and 
bacteriological examinations were made in the laboratory at Des Moines. 
In all cases we found that practically all of the water used was receiving • 
sewage in greater or less amounts. Sufficient information was gained by 
this examination to show without doubt that the water supply of the 
town was in very bad condition and the likely cause of the trouble which 
had been experienced. 
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A systematic examination of the various industries furnishing Ice 
cream, butter, milk, restaurants, hotels and markets, etc., has been made 
and we find as follows in each respective case: 

ICE CREAM FACTOBY. 

The ice cream factory, which furnishes practically all of the ice cream 
used in the town, is a large establishment, manufacturing a large amount 
of ice cream, most of which Is shipped to the surrounding towns, but Is 
used also largely by local people. We find that this factory seems to be 
kept up in fairly good general sanitary conditions, probably as good as 
would be the general run of ice cream factories over the state. We found 
the employees to be handling articles used for containing the ice eream 
with their naked hands and consequently, an opportunity for the infec- 
tion of the food product. This is a condition which should not exist, as 
it is easily remedied by the use of gloves during the handling of such 
containers. The gloves can be kept clean and only used at times when 
the containers are to be handled. Flies were abundant in the factory, 
and had opportunity to come in contact with the ice cream at different 
stages of the manufacture. Screens were on the building, but seemed 
to be not very effective as operated. The men employees of the building 
were using an outside toilet in poor sanitary condition. 

BUTTEB FACTOBY. 

The butter factory we found to be operated by the owner of the ice 
cream factory and in an adjoining portion of the same building. The 
two are practically operated together, and the same criticisms which 
have been made for the ice cream plant would apply to the manufacture 
of the butter. 

CANNING FACTOBY. 

The canning factory, used for canning corn, tomatoes and other vege- 
tables and fruits, at the time of this investigation was not running. An 
examination of the conditions and surroundings, and a consultation with 
the manager of the plant, lead to the opinion that satisfactory precau- 
tions are taken in the handling of the food and the manner in which it 
is sterilized. 

POULTBY HOUSE. 

The poultry house, situated in the southeast portion of the town, on 
flat ground, not packing or dressing at the time of this investigation, 
contained a few men at work preparing crates, etc. In this place we 
found the general sanitary conditions to be very poor. The outbuildings 
used were bad. Water, during wet times, would stand around the build- 
ing and in the basement. 

ICE SUPPLY. 

The ice supply of the town is furnished largely from ice obtained 
from East Okoboji Lake, with a small amount from the lakes north of 
town. We obtained a sample of the last of the Okoboji ice, a little of 
which was still remaining in the ice house, and a careful examination of 
this ice, both by sanitary analysis and a bacteriological examination, re- 
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vealed a poor condition of the ice, showing sewage effluent present in the 
water at the time of freezing, and that the ice still contained sewage 
forms. It would evidently be true that this ice must have been in much 
worse condition during the early or middle portion of the summer than 
at the time of this investigation, as storage of ice improves its sanitary 
condition very much, by the dying out of the disease germs, bacteria and 
micro-organisms of all forms. 

HOTELS AND RESTAURANTS. 

We found on examining the hotels and restaurants of the town, of 
which there are some half dozen or more, that the water used at all of 
these locations is water from wells located immediately back of the 
respective establishments, and wells in which we have found the water 
to be in very bad condition. The owners seemed to be willing to use 
any supply that would be free from objection, but had themselves made 
no effort to determine whether the water was good or not, but simply 
used the water nearest at hand. We found in most all cases that flies 
were abundant in the kitchens and dining rooms. 

MEAT MARKET. 

The meat market in the town seems to be generally in good sanitary 
condition, except the well which is used by the market. This well, sit- 
uated back of the market, now stands underneath some one of the rear 
buildings, and in close proximity to outbuildings, and is in exceedingly 
bad sanitary situation. Water from this well is used for general wash- 
ing and cleaning purposes in the meat market, and undoubtedly there is 
some chance for contamination from the use of this water. 

MILK SUPPLY. 

We find that the milk supply of the people of the town is provided 
mainly by private individuals owning their own cows, but there are a 
few persons distributing milk around town to various people. We find 
that these distributors are operating their milk supplies in reasonably 
good sanitary manner, and the only criticism is the use of water, for 
cleaning and washing the containers, from wells which are not in good 
sanitary condition. This would leave the matter open to serious criticism. 
Wherever milk is to be distributed, no water that is polluted should be 
used for washing and cleaning the containers, or which comes in contact 
with the milk in any way, unless the water is boiled thoroughly before 
it is used. 

PUBLIC SCHOOLS. 

The public schools of the town are operating in a clean, sanitary man- 
ner; toilets, etc., seem to be in good condition, and the water used is 
from the public supply. 

SEWER SYSTEM. 

The sewer system of the town, from information that has been fur- 
nished me, seems to be in very poor condition. At times of heavy down- 
pour, the sewers become choked and the sewage backs up into the base- 
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ments of some of the residences, and on receding, leaves a dirty, befouled 
condition in these places. The system, as laid, evidently is leaky and is 
quite limited in extent, so that the people of the town are not furnished 
adequate means for disposal of sewage. 

CITY WATEB. 

The city water is obtained from two deep wells located close to the 
center of town and in a location which is open to some objection on ac- 
count of the unsanitary surroundings. We find the water to contain con- 
siderable iron and to be quite hard, and on this account the people of 
the town have objected to its use, and it has been little used for drink- 
ing and culinary purposes. In addition to this defect, there has been 
some seepage of oil into the water from old oil tanks, which, especially 
at certain times, has been very objectionable in the water. We find that 
the old tanks, situated at the rear of the electric light plant, which are 
standing perhaps two-thirds full of oil, used formerly for fuel purposes, 
but now not used at all, probably have sprung some leak through pitting 
of pipes and undoubtedly oil is oozing out into the ground around the 
wells. We found that the first well dug for city purposes located close 
to the deep wells and about forty-five feet deep had several feet of oil 
standing on top of the water, and doubtless this is a condition that should 
not exist, and the oil should be drawn off and disposed of and the place 
cleaned up generally. Within distances of two hundred to three hundred 
feet of the wells there are quite a number of open privy vaults, which 
should not be allowed to exist. There is, undoubtedly, some seepage 
of surface water reaching the wells, probably because the casings are not 
tight. At least, there is the admission of surface water gaining access 
to the wells from some source. This being true, all care should be taken 
that the surface water that does get in is free from any objectionable 
contamination. 

A water treatment plant should be installed which will treat the 
water to remove the iron and hardness, and thus remove the objectionable 
condition to which the people have objected in its use. It may be found 
later that a sterilization equipment should be added, which can be added 
to the purification plant at any time desired, with small expense. 

RECOMMENDATIONS AND ADVICE. 

To the Covlndl: 

First. That steps be taken to put in a treatment plant to remove the 
iron, hardness and oil from the city water. 

Second. The council should adopt an ordinance requiring water-tight 
receptacles for all privy vaults within a radius of a couple of blocks 
of the city wells. 

Third. The council should pass a general ordinance requiring the 
cleaning and disinfecting of privy vaults at reasonable intervals, and 
requiring that all such privies should be screened against flies, and also 
providing for the disposal of slops and garbage from all residences. 

Fourth. The council should immediately extend its water mains to all 
portions of the town not now provided with this service. 
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Fifth. The council should take steps to change the sewer system and 
disposal plant in such manner as to make both of these effective and 
useful and safe from a sanitary standpoint, and to extend the system as 
rapidly as possible for the use of the people. 

Sixth. Power should be delegated to the health ofticer to enforce the 
above regulations when adopted. 

To the Health Officer: 

First. The health officer should see that the regulations adopted by 
the council are enforced and should be held responsible for the general 
sanitary conditions of the town. 

Second. He should see to it that the privy vaults are kept in reasonably 
good condition and kept screened from flies and that the alleys are kept 
reasonably free from manure, rubbish and filth of all kinds. 

Third. He should see that no water is used in any public place where 
it is offered to the unsuspecting public for drinking purposes without first 
having been tested to determine whether it is potable and safe to use. 
This would include hotels, restaurants, schools, etc. 

Fourth. He should have supervision of all companies or parties dis- 
tributing milk and see that the general sanitary conditions are main- 
tained. He should investigate the manner of caring for the cows that 
furnish such milk, and require that the necessary sanitary precautions 
be taken to prevent the infection of the milk by the entry of germs of 
pathogenic diseases carried on the bodies or udders of the cows because 
of occupying unclean or filthy quarters or because of wading in polluted 
water. He should require that the milk utensils and containers should be 
cleansed by washing with water that is not contaminated, or which has 
been freed from contamination by boiling or other proper treatment. 

Fifth. He should have supervision over the ice distributed in the 
town and see that all ice that is intended for distribution is safe and 
free from danger in its use. 

Sixth. He should have general supervision over the food supply in all 
groceries, meat markets, fruit stands, etc., and see that they are furnished 
in a sanitary condition, which would also Include the distribution of ice 
cream and confections. 

Seventh. He should make preliminary tests upon all private wells, 
where request is made, to determine whether the water is safe to use 
or whether by the use of such water the people are endangering them- 
selves, and to furnish such advice along this line as will be of benefit to 
the people generally. 

Eighth. He should be alert to report any unusual conditions existing in 
the town, such as the recent increase in typhoid fever which your town has 
experienced, or any matter which might tend to increase disease or to 
lower the vitality of the people of the town. He should be conscientious, 
careful, patient and actuated with the desire to help the people of the 
town and to carry on a campaign of education to better the general sani- 
tary conditions, which will mean so much to the health, happiness and 
wealth of the community. 
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The General Public: 

First. Every resident should immediately connect his premises with 
the city water supply wherever the wells have been found to be polluted, 
and in such cases the old wells should be abandoned and filled up and 
not allowed to be used under any conditions. 

Second. All privies should be kept reasonably clean and screened from 
flies, and care should be taken in the collecting and disposing of all 
garbage and waste products from the home. 

Third. The kitchens and dining rooms especially should be kept well 
screened and free from flies, and flies should not be allowed to remain 
in the house, especially in the above mentioned rooms. 

Fourth. That in case of sickness, especially typhoid, all dejecta from 
the patients should be disinfected before being disposed of. 

Fifth. There should be the fullest co-operation with the health officer 
and every effort made to assist him in his oftentimes unpleasant and 
exacting duties. 

Sixth. There should be a meeting together of all parties and all 
interests in a general campaign for the betterment of the sanitary condi- 
tions of the town. The co-operation of the council, health officer, clubs 
and citizens in general will bring about a condition which every citizen 
will appreciate and will add much to the life, health, pleasure and wealth 
of the community of Rockwell City. 

Respectfully submitted, 

(Signed) C. N. KINNEY, 
Chemist, Iowa State Board of Health. 



SANITARY SURVEY OF CHEROKEE, IOWA, DECEMBER, 1913- 

JANUARY, 1914. 



This investigation was made for the purpose of determining the 
possible source or sources of typhoid fever. The beginning of the epi- 
demic occurred in June and continued during September, October, Novem- 
ber and December. 

The local conditions were such as to suggest endemic origin. Two 
cases occurring in June seem to have no connection with preceding cases, 
neither do they seem to have any relation to later cases. The months 
of July and August were apparently practically free from typhoid. 

On September 21st typhoid occurred in a family residing near the 
brick yard, the case being a daughter, age thirteen years. This case, 
apparently, recovered October 21st. In the same family a second case 
occurred, a daughter, eight years of age, who took to bed with the fever 
November 7th and recovered December 7th. A third case appeared in 
this family, a son, fourteen years of age, who took to bed December 17th. 
This family used water from a spring on the premises, and made use of 
milk obtained from their own cow. The sequence of the cases suggests 
the probability of perpetuation by contact. 
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A second family, of the same name, and related, the heads of the 
families being brothers, had the same experience. The second family 
resided, during the greater part of September and until October 21st, 
near the corner of Third and Locust street, removing on October 21st to 
407 West Cherry street. At this location occurred the first typhoid case 
in this family, a; daughter, nine years of age, who took to bed October 15th 
and recovered November 11th. A second case, a son, fourteen years of 
age, took to bed October 23d and recovered November 6th. A third case, 
a son, eleven years of age, took to bed October 30th. This was an easy 
case. A fourth case, who took to bed November 7th and died November 
2Sth, occurred in this family, a daughter, thirteen years of age. This 
family made use of water from private wells at both locations and used 
milk from a private cow. There is a strong probability that two of these 
cases were contact cases, and, since the two families visited, there is a 
possibility that the origin of typhoid in this family may be attributed 
to contact with the afflicted parties of the other family. There is, how- 
ever, the possibility of an independent origin of the first case of this 
latter family, since the water of the well used during September and the 
greater part of October was unfit to use, and the analysis of this water 
showed serious sewage contamination. This well was condemned by the 
local board of health. 

Of the entire number of cases, twenty-three, including light and sus- 
pected cases, eight cases had practically no connection whatever with the 
public water supply or any dairy milk supply. Of the remaining fifteen 
cases, nine used milk from the same dairy, and, of these nine, six used 
city water and three used the water from private wells. Of the remaining 
six cases, two made use of the water from shallow wells and purchased 
their milk supply of the groceryman. One of these cases made use of both 
city and well water and used milk from a dairy, not the dairy that 
furnished the milk for the nine cases mentioned. Of the three remaining 
cases, one made use of a shallow well and two made use of city water, 
all three making use of milk from private sources. 

The following table contains the date of onset, sex, and age of the 
cases, the water supply and milk supply: 



17 
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OCCURRENCE OP TYPHOID CASES. 
(Date of taking to bed used as date of onset.) 



Date of Onset 


Sex 


Age Water Supply 


Milk Supply 


June 1 — 

June 1 


Female 

Male 

Female 


85 years 
6 years 

IS years 
9 years 

10 years 

87 years 


City 

Ofty 


Store 
Store 


September 21 


SprinfiT 


Private 


October 15- 


Female .— — 


Well - 


Private 


October 19_ 

October 19 ^ 


Male 

Female 

Male 

Male 

Female 


0!ty and well 

Wdl 


Dairy, not X 
Store 


October 28 

October 30. 

November 7 


14 years 
11 years 

8 years 
18 years 

9 years 
18 years 
18 years 
10 years 
18 years 

8 years 
54 years 


Well - 

Weil 

SprinsT 

Well 


Private 
Prlvikte 
Private 


f November 7 


Female 


private 


•November 13. 

November following.. 
November following. _ 

November 27 

*Nov., latter part — 

December 8 

tDeoember 8. 


Female 

Female 

Male 

Male 

Male 

Female 

Male 


well - 

City 

Olty 

City 

City 

City 

Oltv _ __ 


Store 

Unknown 

Unknown 

i 

X 
X 


December 5 

December 6 

December 7 

December 7 

•December 12 

Decranber 17—. 


Male _ 

Female 

Female 


6 years'dty 

8 years Well 

9 years dty 

8 years Well 

12 years Well 

14 years Spring 


X 
X 
X 


Female 

Male 

Male _. 


X 
X 

Private 


Total 23 cases. 
♦Doubtful cases. 
fDied November 28 
tDIed December 28 
XDairy 8U«)eeted < 


. 1918. 
, 1918. 
>f dfstributlng the ty] 


>hold. 







As is usual in such cases, considerable speculajtion luid been indulged 
in by the people of Cherokee as to the cause and perpetuation of the 
typhoid. 

From the fact that about eight of the child cases were children in the 
Garfield school, the opinion prevailed to some extent that in some man- 
ner the school building, or the conditions there, might be responsible for 
the origin and spread of the typhoid. An investigation of the sanitary 
conditions at Garfield school showed that there wa9 little or no ^ound for 
such assumption. 

From the fact that a large proportion of the typhoid cases had made 
use of city water, there was some suspicion and considerable fear that 
the city water supply might be responsible for the origin and spread of 
the typhoid. 

An investigation of the city water supply, the sanitary condition of 
drainage areas leading to the location of the city supply, and the different 
analyses made, both chemical and bacteriological, indicate that the city 
water was not the source of transmission. The further fact that the cases 
were confined to a limited territory of the city also relieves the city 
water of suspicion. Had the city water been responsible for the typhoid 
the cases would have been distributed throughout the city in near relation 
to the distribution of the water mains. It was, therefore, evident that 
the transmission of the typhoid could not be charged to the city water. 

The investigation of the milk supply showed that nine of the cases 
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occurred in six families using milk from the same dairy. The cases occur- 
ring where milk from the same dairy was used began with the first date 
of onset, November 27th, and closed Deccnsiber 12th. This repres^^nt^ a 
period of sixteen days, two of the cases appearing in November, two on 
December 3d, one December 5th, one December 6th, two December 8th, 
and one December 12th. The six families using milk from the same 
dairy represent only a part of the customers of this dairy, a sufficiently 
small part of such customers to throw doubt upon the milk supply by 
reason of the absence of cases among the remaining users of the same 
milk. 

The epidemiological history of the nine cases using milk from this 
dairy indicates, if ages alone be considered, the probability of milk trans- 
mission; but the prodromal p^iod existing in practically all of the cases 
and the actual daily run of the cases both indicate the absence of milk 
transmission. 

The suspected dairy was visited and investigated. All of the parties 
concerned in the collection, the preparation or the distribution of the 
milk were tested as suspicious typhoid carriers, and all proved negative. 
The conditions in and about the barns were about the usual conditions 
found upon the average Iowa farm, which conditions are not as sanitary 
nor as safe as modem sanitarians would require. The conclusions drawn 
from the investigation was that If typhoid had been distributed by the 
milk from this dairy such typhoid infection must have reached the milk 
through some possible contact sources. 

In explanation of such possible sources it may be understood that the 
sewer system of Cherokee empties into the Little Sioux river at the foot 
of South First street. The sewer from the state institution empties into 
the Little Sioux river something more than one-half mile farther down 
stream at a point about one-fourth mile below the outfall of the institu- 
tion sewer, but at a distance of nearly a mile from the outfall of the city 
sewer there is located a bit of pasture land made use of by the parties 
who operate this dairy. The Little Sioux river is not a large stream, and 
the waterfiow of this stream is not sufficient to safely dispose of the 
amount of sewage entering it. The location of the Little Sioux river is 
such that domestic animals, children, and even adult people, cross and 
recross this stream, and farm animals make use of it as a water supply. 
The cattle and h<n*ses belonging to the people who. operate this dairy 
being pastured in*^ the pasture field above mentioned would make use 
of the Little Sioux river as a water supply, and in so doing would wade 
in the river to a great extent. 

Considering the amount of sewage entering the Little Sioux river 
from the two sources mentioned, and considering the fact that typhoid 
had existed from mid-summer, and also considering the fact that in a 
population such as use the sewers of the city there would be found many 
typhoid carriers, it is only fair to conclude that the Little Sioux river 
was and is a typhoid stream. If it be conceded that such was the con- 
dition of the Little Sioux river during the summer and fall of 1913, and 
that the cattle of this dairy had access to this stream, then it is entirely 
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possible that typhoid may have been communicated tlirough the lodgment 
of typhoid germs upon the bodies of the cows, and later were deposited in 
the milk at the time of milking. 

This conclusion is not insisted upon for the reason that the epidemio- 
logical evidence is not conclusive that the typhoid was transmitted through 
the milk, but had such evidence been conclusive, the investigation made 
would compel the conclusion that the typhoid germs entered the milk in 
the manner stated. Had the conclusion been reached that the typhoid 
was transmitted in the manner indicated, then the blame for such result 
would lie with the municipality which infected the waters of the Little 
Sioux river through the discharge of sewage into the stream, rather than 
upon the parties who rightfully used the waters of the stream running 
through their pasture land. However, the evidence was not clear that 
such transmission was possible, and the further investigation of this 
epidemic, if such it should be called, was carried on with a view to 
determining local unsanitary conditions existing in the city of Cherokee. 

In this investigation the city water was repeatedly examined, and 
while not found entirely satisfactory, at no time could the conclusions 
reached hold the city water responsible for the transmission of the 
typhoid. In addition to the examination of the city water, the water of 
forty-eight private wells was examined. Of this number only four of the 
wells were found to furnish water that might be considered good. Forty- 
four of the wells showed sewage contamination, and more than half of 
these wells showed such contamination to a serious extent, and several 
of these wells showed sufficient contamination that it would be hard to 
understand why such wells had not been the source of water-borne 
diseases, or epidemics of the same, for a long time past. Wells con- 
taminated, as these were shown to be, are liable at any time to become 
infected with the germs of water-borne diseases. 

The conclusions reached in this investigation are: 

First. That the existence of typhoid fever at Cherokee In the summer 
and fall of 1913 must be attributed to endemic rather than epidemic 
origin. 

Second. That the private wells, in their polluted and contaminated 
condition, are a constant menace to the health of the people of Cherokee, 
and that the water of such wells is liable to infection by the germs of 
water-borne diseases at any time. 

Third. That the conditions responsible for the existence and perpetua- 
tion of typhoid must be corrected in order to prevent the recurrence of 
typhoid. 

Fourth. That the use of private wells must be abandoned, and that 
the sewage of the city must be purified before the same is discharged into 
the Little Sioux river. 

This investigation reveals the same conditions at Cherokee as exist 
in many of our smaller cities and towns. It is idle to seek to place the 
entire blame upon distributors of milk and food products, when the con- 
ditions under which such foods are produced make the safe production 
of such food a practical impossibility, and here it is again illustrated that 
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unsanitary conditions and improper practices are the source and per- 
petuation of contagious and infectious diseases. 

This investigation was made by the civil and sanitary engineer and the 
chemist of the state hoard of health, at the request of the secretary-execu- 
tive ofticer of the state board of health, and with the co-operation of the 
local board of health of Cherokee. 



TNVESTIGATION OP TYPHOID EPIDEMIC NEAR DEDHAM, IOWA, 

MARCH, 1914. 



On or about January 30, 1914, a church supper was held at the home of 
J. F. Miller, five and one-quarter miles south of Dedham. There were in 
attendance at this church supper about one hundred and fifty people, old 
and young. 

The supper was an oyster supper. Fresh oysters in gallon cans were 
furnished by a meat dealer in Dedham, the oysters having been ordered 
from the Booth Company at Omaha. Celery was also eaten at this supper. 
Ten cans of oysters were ordered, six of which were used at the supper. 

The greater number of those present used water for drinking, but some 
of the people present made use of coffee. 

Of those who partook of the supper twenty-two were attacked with 
typhoid fever, or what would seem to be typhoid fever. It is possible 
that a few of the cases were not typhoid fever, but nearly all of the cases 
were considered typhoid by the attending physician. In a few cases 
Widal tests were made, which were positive, but in the majority of the 
cases only clinical diagnosis was made. The twenty-two cases occurring 
means that one person out of six eating at this supper had typhoid fever. 

It was at first believed that the oysters were the source of the typhoid 
infection. A careful investigation of the preparation of the supper re- 
vealed the fact that there was little chance for the transmission of the 
typhoid infection from the oysters. The milk used in the preparation of 
the oysters was kept constantly hot, and practically at the boiling point. 
The oysters were also subjected to a high degree of heat, and for a con- 
siderable period of time, this heat reaching the cooking point frequently 
during the time of the supper. The milk and the oysters were kept 
separate in the preparation, and the oysters placed in the milk at the 
time served. The investigation of the preparation of the oysters war- 
rants the conclusion that the oysters were not the source of the typhoid 
infection. 

There is one possibility in connection with the handling of the oysters. 
The oysters were received by the dealer, packed in foul ice. The investi- 
gation was made about seven weeks after the time of the supper. There 
was no opportunity to analyze the particular ice in which the oyster cans 
had been packed, except that, according to the statement of the dealer, 
the ice had not been emptied out of the box in which the cans were kept. 
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I^ had ordered subsequent shipments of oysters and all of these had 
been placed In the same receptacle. The oysters all came from the same 
comiMaiy at Omaha, and were, presumably, packed in the same kind of 
ice. A 8»siple of this ice, or ice water, in the ice box in which the oyster 
eaAs had been packed, when analyzed showed a heavy sewage content and 
showed the presence of colon bacilli in large quantity. The dealer stated 
that the cans, when taken from this receptacle, carried considerable ice 
sticking to the outside of the cans; that the cans which were taken to 
the farm home were placed in the buggy without freeing the outside of 
the can from ice. The weather was sufficiently cold to maintain the ice 
uptfn the cahs until the same were opened at the supper. There is a 
possibility that some infection contalhed in the ice may have found its 
way Into the water used in washing the plates used at the supper. 

There was a scarcity of water at the farm home, due to the fact that 
the cistern which held the farm supply had been cleaned out the day 
betfore and was not usable. The gr^at^r part of the water used at the 
Slipper was carried from a nearby farm well, and such water as was used 
for washing dishes at this supper was saved as much as possible, and 
there is a possibility that infection may have reached the dishes from 
the ice washed from the outside of the cans just before the oysters were 
placed in the warming vessel. This is spoken of as a possibility only, 
and is not believed from the evidence obtainable to have been probable. 

In support of the conclusion that the oysters as prepared did not 
transmit the infection, it may be stated that four gallon cans of the 
oysters were returned unused to the dealer, who sold these oysters to 
the residents of Dedham in small lots, by pints and quarts, within four 
days from the time of their return to the dealer. Since these were fresh 
oysters no doubt a considerable portion of the amount returned were 
eaten as such, or with little or no cooking, and since the immediate danger 
of typhoid from fresh oysters lies in the fact that they may be eaten 
wilhout sufficient cooking, and from the further fact that no infection 
resulted in Dedham from the use of the four gallons returned, it would 
seeni that there was no typhdid infection in the oysters. 

The celery used at this supper was ordered from a nearby town, but it 
was not possible to determine whether infection may have occurred from 
the use of the celery. The evidence seems to indicate that the celery 
was not generally eaten by those partaking of the supper, and the proba- 
bility of the infection coming from this source is considered negligible. 

The history of the cases seems to indicate that those who drank coffee 
at the suiH;»er, or did not drink water, escaped the infection, and it also 
seems to be true that all of those who received the infection used water 
as their drink at the meal. All of the water so used came from a well 
located on a nearby farm. 
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The following talxle of the cases seexxis to furaish qyI^sj!^ 9t A W^!^' 
borne infection: 

TYPHOID CASES RESULTING FROM CHURCH SUPPER UmA> JAJf- 

UARY 30, 1914. 



No. of 
Case 


SeK 


Age 


Date of Onset 




1 


Female 


16 
10 
14 
82 
18 
10 
12 
18 
17 
42 
• 45 
20 

17 • 
17 

38 . 
21 

14 
16 
00 
23 


February 17 

Unknown 

February 17 _ - - 


Oaseli^t 


2 
3 


Female 

Male 

Female . _ 

Female 

Female 

Female 

Male 

Male 

Male 

Male .-- 

Female 

Female 

Female 

Female 

Female 

Male ..., 

Male 

Male 

Female 

Male - 

Male 


4 

5 

6 

7 

8 

9 
10 
11 ■ 
12 
13 
14 


February 19 i- 

February 19 

February 19 > 

February 19 

February 19 

February 19 

February 19 

February 19 

February 19 

February 19 

February 22 


<fMellgbt 


L5 


February 20 ^ 




16 
17 
18 
19 
20 


February 28 

February 29 .. 

February 27 

February 27 

March 2 . - 


Case Ugrht 
Civ^e li^it 


21 

22 


March S _ 

March 9 



From the abov€ table it will be noted that the cases run from tbe age 
of ten to the age of sixty. It will also be noted that even with the fir»t 
cases the period of incubation is long. It is also a part of th« epldeaiie- 
logical history that practically all of the cases had long prodromal periods. 
When all of the facts are taken into account the reasonable concbision to 
that the typhoid was water-borne. 

Having reached this conclusion, the next inquiry is as to ^ the souree 
of the infection. As previously stated in this report, the water supply 
at the Miller home was practically out of commission. The water used 
for drinking and for the greater part of the work of preparstion of the 
supper was carried from the well of a nearby farm. The family occupying 
this farm attended the supper. Two of the three children attending the 
supper were attacked by the fever, one of these having typhoid in light 
form and the other hav4ng the fever in serious form. Tiie faet^that 
these <:hildren came down at an early da.te with the fever W'Ould i^^c^^ 
but would not fix, the certainty of the infection in the water from i^e 
well located at this home. 

An examination of the water of the well revealed a Md CQnd,ldon, 
showing sewage contamination. Colon baoilli were found in eonfi^derable 
quantity. However, the water from this wejll is ,the w^ter that ,,^^ ua^ 
at the supper by all of those who drank water instead of coffee at- the 
supper. Referring again to the fact that aU wli^o were attaak^:^y tt^e 
fever drank of this water at the supper, we seem to have sviffii^ient cir- 
cumstantial evidence to place the water under grave fiuapdciqn. 

A sanitary survey of the premises on which this well is located slMKwed 
that the outdoor toilet was situated about sixty feet from Ihe .meil. The 
well is a bored well about sixty feet deep and walled .witih tUe .eight 
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inches in diameter. The surroundings of the well were unsanitary. The 
ground was sufficiently flat and sloped sufficiently toward the well to 
promote the percolation of surface water bearing surface contamination 
directly toward and probably into the well. 

An early winter thaw, accompanied by rain, gave opportunity for 
seepage from the vault of the toilet to percolate into the well. This 
open condition of the ground occurred several weeks before the time of 
the supper, and sufficient time intervened whereby typhoid infection 
existing in the vault of the toilet might find its way into the well and 
thus infect the water of the well within a few days of the time of this 
supper at which the water of this well was used. 

These facts are all circumstantial, but the reasonable conclusion to be 
reached is that this water was capable of transmitting the germs of 
typhoid fever, and, if so, the use of this water at the supper furnishes the 
most reasonable explanation of the transmission of the typhoid bacilli. 

As previously stated, two of the children living at this home were 
victims of the infection. However, the onset of both of these cases was 
February 17th, two days prior to the onset of the majority of the cases. 
While it might be true that these children received the infection at the 
supper, may It not be true that the infection of these cases was received 
prior to the time of the supper and from the previous use of the water 
from this well. 

The conclusion is, therefore, reached by the engineer of the state board 
of health, who made this investigation, that the infection transmitted at 
this supper was water-borne, and was probably transmitted by the water 
from the nearby farm well, which was used almost entirely as the water 
supply in the preparation of the supper and for drinking purposes during 
the supper. 

It would seem that an occurrence of this kind must necessarily be 
extremely rare, but the occurrence only Illustrates that rural localities 
may be subjected to unexpected and violent epidemics of typhoid fever 
and from causes that bear definite relation to lack of care and proper 
sanitary precaution. 

INVESTIGATION OF EPIDEMIC OF TYPHOID FEVER AT BARNES 
CITY, IOWA, MAY, 1914. 

(Note: The following report of the investigation of the epidemic of 
typhoid fever at Barnes City is printed in practically complete form. It 
was desired that this report should be printed in full for the reason that 
many of the towns of Iowa are about in the same condition as Barnes City 
with reference to- modern sanitary installations. The unfortunate epidemic 
of typhoid fever which occurred at Barnes City might easily be du-plicated in 
similarly situated towns with little warning to the residents thereof. The 
report shows the care that has been taken in making- a complete sanitary 
survey of the town. A copy of this report was sent to the Mayor and 
Town Council of Barnes City, and the recommendations contained therein 
have been followed out in good faith by the local board of health so far 
as it was in their power to comply. The sanitary precautions taken by 
the local board of health of Barnes City and the residents of the town 
have prevented a recurrence of typhoid fever. In the report as herein 
printed the names of all Barnes City people affected by this report have 
been omitted, but the facts have been maintained and the purpose of the 
report accomplished.) 

To the Iowa State Board of Health, 

Guilford H. Sumner, Secretary-Executive Officer. 
I, herewith submit a report of the investigations made, by your direc- 
tion, at Barnes City, Iowa. This report includes: 
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(a) A sanitary survey of Barnes City, Iowa, made by Lafayette Higgins, 
sanitary engineer. 

(b) Epidemiological investigation and bacteriological analyses of 
Barnes City wells, made by A. M. Alden, assistant bacteriologist of the 
state board of health. 

(c) Field tests of the wells of Barnes City, by Gharrett Jordan, assist- 
ant chemist of the state board of health. 

(d) Sanitary analyses of wells of Barnes City, by C. N. Kinney, chemist 
of the state board of health. 

(e) Conclusions and recommendations. 

The study of the typhoid epidemic at Barnes City, Iowa, which made 
necessary these investigations, was begun by Mr. Alden on the 15th day 
of May, 1914. The sanitary survey of Barnes City was begun by the 
sanitary engineer May 23, 1914. The field investigations and chemical 
analyses immediately followed, and the final work of the sanitary engineer 
will be done after this report is filed, the recommendations considered, 
and final instructions given by the state board of health, or its executive 
officer. 

The investigation by Mr. Alden includes the history of about eighteen 
cases of typhoid fever and the analyses of water from eleven different 
wells at Barnes City. 

The field investigation by Mr. Jordan includes analyses of approxi- 
mately one hundred wells, all of the wells in Barnes City, the location 
of cess pools used as a means of sewage disposal, and a study of surface 
conditions and drainage areas. 

The work of the state chemist is the analysis of thirteen samples from 
the wells of Barnes City. 

The work of the sanitary engineer includes the field survey, a study 
of drainage conditions affecting the domestic water supply, the prepara- 
tion of a map showing drainage conditions, the approximate location of 
wells, cess pools, and the location of typhoid cases. 

The history of the typhoid epidemic is almost entirely given in Mr. 
Alden's report. The sanitary survey is made up almost entirely of the 
work of the sanitary engineer and the chemists of the state board of 
health. 

(a) The accompanying map of Barnes City, Iowa, if carefully studied, 
will convey a great deal of information concerning the sanitary condition 
at Barnes City. Every well in Barnes City is located upon this map, and 
the analyses and history given in the report of Mr. Jordan is tabulated and 
included herewith. The investigation of these wells was a necessity, for 
the reason that Barnes City has no municipal water supply. The town 
wells, which are simply street wells used by the public, have been 
analyzed by the bacteriologist and the chemist of the state board of 
health, and your attention is directed to these analyses, herein appended, 
which show conclusively that these wells are badly contaminated and 
could be, and probably are, the means of disseminating water-borne 
diseases. 

A careful study of the tabulated analyses of the wells of Barnes City 
reveals a condition that must be corrected by this municipality in the 
near future. The usual conditions are found in this town. Practically 
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0irei7 tbwuin Icrs^a frotn thirty to fifty yeftrd old will exhibit similar con- 
ditions. The pollution of wells in such towns is little uttderistood by the 
peoirie. When sickness occurs from a water-borne disease it is quite 
ctHhdioil for tlie attending physiciain to charge the disease to the water of 
the well used by the patient, and in many cases the pihysiciftn is correct 
is- tuts eohelnslon. In such cases, however, the attending physician or 
health ofticer sends in a sample of the Water of this particular well for 
wMyiAn, and lit ihost cases such watlsr is found to be bad and capable of 
transmitting the disease. This leads to the condemnation of this particular 
well, but nothing whatever is usually done in the' analysis of nearby 
Wells at of many wellEt of the locality. In this case the people who own 
tfad well add the p^ple of the towii come to believe that the one well 
01* the few wells used by the people aftllcted are the only Wells In town 
that ai^ thus contaminated; £iiid these wells are condemned and put out 
of c<»nmi8Sloti; while the other wells of the town, which are probably 
dQuall^ contaminated, are considered to be safe. The absurdity of such 
conclusions is evident, and it is for the purpose of determining the real 
condition of the water supply that I have insisted upon a complete survey 
and' teit of* all the welli^ in ahy town where it is necessary to make these 
inyestl^ations. 

I think it will be evident, when you study the included report on the 
^rells of Bwnes City, that this comprehensive survey is essential. 

We ire Informied that Barnes City has not been free from typhoid fever 
for several years past, that eistch autumn, for at least four years, there 
have been several cases of typhoid. In the present epidemic it appears 
to have been continued froln the typhoid cases of last autumn. But there 
have been enough cases each year to have been the cause of serious alarm, 
and it seems unbelievable that a town of this size, about four hundred 
pe<^[>le, should have several cases of typhoid fever without feeling alarmed 
and taking the necessary steps to stop it. Evidently the typhoid has 
existed here for a long period of time, and it only required the proper 
condittons to make it epidemic. Barnes City is simply one of the many 
towns in' Iowa that al-e now reaping the results of improper and imperfect 
sanitary precautions. 

A study of the map will show that the surface drainage of Barnes City 
flows through and across a portion of the residence district. The study 
of the map will further show that the typhoid fever cases are so related to 
this overflowed district, and to the natural drainage, that one is com- 
pelled to conclude that there must be existing here the relation of cause 
and effect. A number of wells are so located that a considerable part of 
their water supply Is the drainage or overflow water of the town, which 
carrieiil the surface pollution into the area drained by these wells. 

There is one feature of this survey that one cannot ignore. There is 
indioated upon the map a certain privy, or outside toilet, situated near 
the rear of the store building located on the southeast corner of block 10. 
The following history of this toilet was obtained from citizens (rf Barnes 
City by Mr. Jordan: "The Privy Over the Old Well." "The old well was 
originally back of a livery stable and was originally about twelve feet 
deep^ then they dug it to about thirty feet. The livery stable burned down 
and they think the well was partially flll^ with the refuse and with 
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rock, but they are not sure. The store was built thirteen years ago and 
the privy was built over the well. Last fall they put about.a ]barjrel ,of 
lime and some ashes in it, and this spring they put in a40^her barreMull. 
The land slopes a little to the southeast. Filled now up to ftbout ^hf^ 
feet from the top/' 

Here we have a condition that must be taken into accaunt. This pld 
well was right at the head of an old draw, which was the sta^i^ig .poi^t 
of drainage in that part of the town. To the southward this ^draiw ^^n 
through a wet or marshy portion of the town as it existed earlier. S<Hne 
tiling was done in this draw, and I was told that the continuation of this 
tiling into ^ main tile drain was made about a block south of this well. 
It also appears that the main tile of this drainage system ran within a 
few feet of the well numbered "95" in the schedule and on the map. 
This is the well belonging to the family in which occurred the first case 
of typhoid fever, December 1, 1913 (well No. 12 of table). 

Taking into account that this toilet, which was really a public toilet, 
is situated in the very location that would enable it to pollute the under- 
ground water of this draw, taking into account the fact that the well was 
not filled up or cemented in a manner to prevent the contamination d the 
water at its base, and taking into account that any drainage, surface or 
underground, from this point travels rapidly down the ravine, hastened 
in this by the tiling previously laid to drain this wet locality, we muBt 
conclude that the well numbered "95'* would receive, and did receive, 
such pollution as would be provided by this toilet. Then add to this the 
fact that this toilet is a public toilet and we have all the condHions 
necessary to account for the existence of this first case of typhoid fever 
occurring December 1, 1913. There is little doubt that analyses of this 
well last December would have definitely decided this question. The 
chemical analysis of this well was made by the chemist during this 
investigation and is contained in the list of sanitary analyses. Well No. 
8 analyzed by the bacteriologist and the chemist, and which is located 
in this same locality, is found seriously contaminated. Mr. Alden's 
records show that this well is the well used by the family In which the 
typhoid fever started on April 6, 1914. Again an examination of ithe ijaap 
shows that the well belonging to the man who took the -f ever Ap^il 15, 
1914, is located close to this ravine Into which this surface and under- 
dralpiage runs. 

It is simply impossible to disregard the signiflcance of Uiese 'Conclitions. 
No amount of reasoning will eliminate from consideratlpn t^,P9S4(biliiy 
and proba)3ility of this public toilet, with its certain contaminiE^tipn.of the 
rapidly moving underground water reaching the wells we have .mentioned, 
being one of the principal causes, if not the principal cause, ..of 4he preseiit 
epidemic of typhoid fever in Barnes City. It may be menti^isk^ al^p th|M^ 
there are two per4ods in the year when such a drainp^e t^a^in; a» h^^e 
exists will be carrying a quickened iioxieTflow; in the late ,9umQier or 
autumn, when the rains- are heaviest and most frequest, and in^he spring- 
time, when the frost leaves the ground and the spring rains, $iccur. The 
date, December 1, 1913, when the first case occurred, and the next cases 
occurring in April, 1914, seem to corroborate the pr obat^Ul^y. of *the. origin 
of the typhoid in Barnes City. 
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The sanitary survey reveals the existence of a few cess pools used as 
private sewage disposal plants. The location of these does not indicate 
that these installations have entered into the serious pollution of the 
water of the wells.' However, it would only be a question of time, in the 
absence of a sewer system, when a large number of these would be in- 
stalled^ and such installations would then seriously pollute the water 
supply of the wells just as such installations have afforded serious pollu- 
tion of the wells in other towns of Iowa. 

I now append the reports of Mr. Alden, Mr. Jordan and Mr. Kinney. 



(b) EPIDEMIOLOGICAL INVESTIGATION OF TYPHOID EPIDEMIC AT 
BARNES CITY, IOWA. 

BY A. MAXWELL ALDEN, ASSISTANT DIBECTOE BACTEEIOLOGICAL LABORATORY OF 
IOWA STATE BOARD OF HEALTH. 

On May 15th, at the request of Dr. Sumner, I went to Barnes City to 
investigate the typhoid situation there. I was met by the mayor, Mr. 
Sarvis, and Drs. Day and Farrell, who gave me every assistance possible 
in securing information concerning the cases of typhoid in Barnes City, 
and the general sanitary conditions of the town. I received complete 
histories of seventeen cases of typhoid which have occurred since Decem- 
ber 1, 1913, and collected samples of water from eleven of the most sus- 
picious wells. 

An epidemiological study of the seventeen cases of typhoid fever occur- 
ring in Barnes City since December 1, 1913, shows several striking facts. 

The first case occurred December 1, 1913. The second case came down 
about Christmas. There were no new cases then until late in March, 
after which fifteen cases developed within four weeks. 

The following table shows the principal facts derived from the his- 
tories of the typhoid cases in Barnes City: 



No. 


Age 


1 


86 


2 


82 


S 


? 


4 


t 


5 


48 


6 


48 


7 


2 


8 


4 


9* 


25 


10 


22 


U 


8 


12 


20 


IS 


25 


U 


7 


1$ 


85 


16 


28 


17 


14 


18 


le 



Sex 



Male 

Female 
Female 

Maie 



Female 

Femaie 

Male 

Male 

Female 

Male , 

Male 

Male 

Female 

Male . 

Female 

Male 

Male ;. 



Date of Onset 



April 6, 1914... 
April 30, 1914.. 
April 10^ 1914.. 



April 28, 1914 

April 28, 1914 

April 7, 1914 

April 15, .1914 

April 7. 1914 

May 1, 1914 

December 28, 1918... 
December 1, 1913. _ 

April 12, 1914 

April 14, 1914 

April 15, 1914 

April 15. 1914 

April 1, 1914 

April 12, 1914 



Source Of 




Milk Used 


Water Used 


+ 


Wen water 


+ 


Wen water 


-»- 


WeU water 


H- 


Wen water 


-h 


Wen water 


-h 


Wen water 


H- 


Wen water 


+ 


Wen water 


+ 


Wen water 




Wen water 


_ 


Wen water 


._ 


Wen water 


.. 


Wen water 


-{- 


Wen water 


H- 


Wen water 


+ 


Wen water 




Wen water 



tCase uncertain. 

*l>fed May 7. 1914. 

NOTE: +Drank miUc from same supply. 

—Drank milk from different supplies. 
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By referring to the above table, it will be seen that only five of the 
patients were below ten years of age. The remainder of the ages rang- 
ing from fourteen to forty-eight. As to sex, there were ten males and 
seven females affected. In other words, the infection was not confined 
to any particular age or class of individuals, but was evenly distributed 
as to age and sex. 

By a study of many epidemics of typhoid fever, it has been found that 
the principal sources of infection are milk, water, contact, flies and fresh 
vegetables. Inasmuch as this outbreak occurred in the very early spring, 
we can eliminate flies and vegetables. This leaves three possible sources 
of infection, namely, milk, water and contact, and I shall briefly take 
them up in the order named and consider the part played by each in the 
Barnes City outbreak. 

Milk, At a flrst glance, the fact that all but five of these seventeen 
cases admitted drinking milk obtained from the same source appears 
significant. However, a closer examination shows the following facts: 

First. Neither of the first two cases that developed used this milk 
supply. 

Second. There has never been a case of typhoid in the milkman's 
family, nor, so far as we were able to determine, in the family of anyone 
who worked for him in his house. 

Third. Although a large per cent of the total number of cases used 
milk obtained from the same milkman, only a very small per cent of this 
number of customers developed typhoid. 

Fourth. The milkman's residence is on a hill where he does not re- 
ceive the drainage from town and the general sanitary conditions around 
his place are very much better than the average. Also, a bacteriological 
analysis of the water from his well shows no evidence of sewage pollution 
and a very low total bacterial count, considering the fact that it is a dug 
well. 

In a milk-borne epidemic, we would expect a large proportion of the 
cas^s to be among infants and small children, who are the principal con- 
sumers of milk. In this epidemic, this is not the case, for a large majority 
of the cases were among adults. 

From the above evidence we must conclude that the milk was not the 
cause of the outbreak of typhoid fever in Barnes City. 

Water, The situation of Barnes City, as regards water supply, has 
been so thoroughly covered by the reports of Messrs. Higgins, Jordan and 
Kinney that I shall devote very little time to this phase of the question. 
The history of the cases, taken together with the analyses of the shallow 
wells, leaves little doubt that a large proportion of these cases of typhoid 
received their infection from the use of well water. 

Contact. While it is true that the primary source of typhoid in Barnes 
City was undoubtedly in the water supply, the part played by contact in 
this outbreak must be taken into consideration. There are four cases 
that were probably contact cases and several more that come within the 
range of possibility. We must qualify our statement here and say that 
these cases were probably caused by contact rather than state it as a 
positive fact, because in the families in which they occurred all the 
members were exposed alike to the primary source of infection. 
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Case No. 2, following, as it did, three weeks after cases 1 ^nd 3, was 
undoubtedly a case of this kind, for the woman in question helped Xo 
nurse the oth,er two cases. Case No. 10 was developed under the #ame 
condi;tions, the woman of the house having nursed the other two .pa^tients 
and, after a little more than the normal period. of incubation parsed, devel- 
oped the disease herself. Cases 5 and 6, in all probability, came ^he jsaine 
way, following No. 7, as No. 6 nursed No. 7, at the s^me time preparing 
food for herself and No. 5. 

So, in summing up the matter, we may eliminate ,sM Bources of in- 
fection, excfQpt water and contact, and say that the ou,tbr^ak of typhoid in 
this case was primai^ily due to the use of water from shallow wells which 
received surface drainage, and that contact was pnly instrumental in 
making the infection more wide-spread, and, in this nmnneA acted. as a 
secondary, though equally important, cause. 



BACTERIOLOGICAL ANALYSES OF WATER FROM BARNES CITY, 

IOWA. 

BY A. M:. ALDBN, assistant bacteriologist of the IOWA STATE BOABD OF 
HEALTH, MAY 21, 1914. 







Litmus Lactos 


Total Count 


Aldea's 


B. OoU. 


Agar. Qolonlea 


OolonJes 


Uam^er 




per cc. 


per cc. 


1 im 




89 


U 




+ 


480 


1460 






^0 


aaso 




+ 


621 


2600 






U 


734 


6 


_ 


36 


422 


7 


-h 


61 


2300 


8 


+ 


830 


3700 


9 


+ 


610 


4100 • 


10 




90 


640 


11 


— 


21 


78 



(Signed) 



A. M. ALDEN. 



NOTE— Mr. Alden's numbers are the same as the list numbers exo^t No. 1, whieh 
Is No. 45 of the Ust. 
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(c) FIELD TESTS OF WELLS AT BARNES CITY, IOWA, MAY, 1914. 

These tests were made by Gharrett Jordan, assistant chemist of the 
Iowa State Board of Health. 

State Standards:— Chlorine 8.50 parts per mlUIoo. 
(Shallow Wells) Nitrites .00010 parts per mOllon. 



H 




111 



4H <8 



«§ 



5« 



lisl 



M 



11 



295.0 


Trace 


6.0 


.OOOfiO 


S4.0 


Trace 


86.0 


.00026 


9.25 


.00006 


32.60 


.00060 


25.16 


.00015 


85.0 


.00200 


3.0 


.00025 


18.0. 


.02500 



Medium 



SW town well. Bored well 
15"x30K. Oement top. Privies 
100'. Do not use well for 
drinking-. 

New dug well SO'. An 8" hole 
drilled about 10' Largre 
board top. Well 15' from 
house, 00' from privy. 
Drain for laundry 15' from 
weB. Hog lot 15' from well. 
Land slopes from well to- 
ward hog lot. Bather dirty 
surroundlnfiTS. 

Dug" brick weH 85'. Oement 
top, good condition. Ce- 
mented 2f down. Privy W. 
Land level. Surroundings 
fair. 

Depot. Publio well. Dag 24'. 
Top fair. . Privy 125'. 

Lumber yard. Bored well 8" 
x20'. In shed. Fairly good 
board top. Drain from box 
to street. Level part of 
town. 

Oarage well. Inside of gar- 
age. Cement top. Condi- 
tion good, lOO' to nearest 
privy. Level ground. 

Bored well. Board top, In 
fair condition. Bam 85'. 
Privy OO'. Land slopes a 
little from privy to well. 
Surroundings in fair condi- 
tion. 

SE town well. Dug 25'. Large 
cracks in board top. 90' 
to privy. Do not use well 
for drinking- purposes. 

New dug well 22' deep in bam 
lot. Pair board top. Bam 
and privy 100'. Land slopes 
from bam to well. Land 
oo two sides slopes to well. 
Surroundings dirty. 

Bored well 38' deep. Cracks 
in board top. Privy 75'. 
20' to house. Land lev^. 
Condition fair. 

NOTE— Wells are indicated on map as follows #>, etc., and are numbered consecutively. 
Abbreviations: af— animal forms; a— algae; c— colorless; b— brown; g— green; Pe— 
Iron; sm— small; cons— considerable; si— slightly. 



Heavy 
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III 



llgi 



111 






12 

IS 

14 
15 

16 

17 
18 
19 
20 

21 



24 



25 



26 



287.5 


.00090 


22.5 


.00015 


8.0 


.00006 


28.0 


.00010 


S2.5 


.00900 


22.5 


.00005 


2.5 


.00005 


75.0 


.00065 


29.0 


.00065 


28.5 


.00100 


40.0 


.00015 


9.5 


.00015 


1.5 


.00006 


1.5 


.00008 


1.0 


.00040 



Medium heavy 



Medium heavy 



Medium heavy 



Medium heavy 



Heavy 



Medium heavy 



Medium 



Medium heavy 



Medium heavy 



Heavy 



Medium 



Medium heavy 



Medium heavy 



Medium 



Medium 



Dug- weU 18^. Board top tight. 
50^ to privy. Condition fair 
Case of typhoid. Patient 
19 years old. 

Dug well 2ff deep. Tops in 
poor condition. 40' to bam 
and privy. Condition fair. 

Dug well 21'. Top low. lOO' 
to privy. Condition fair. 

Dug well 25' Top open, about 
even with ground. 100' to 
privy. Condition fair. 

Dug well 24'. Top low and 
open. 100' to privy. Con- 
dition fair. 



Dug welt about 25' deep. 
Well top fair. 100' to privy. 
Condition fair. 

School house well. Dug 25'. 
Top tight. About 150' to 
privy. Condition fair. 

Bored well about 25' deep. 
Cement top. Bam and 
privy 36'. Condition good. 

Bored well about 25' deep. 
Top level with groimd. 
Privy 50', bam 60'. Con- 
dition good. 

Bored well about 25' deep. 
Well top fair. Bam and 
privy about 150'. Condition 
good. 

Dug well about 25' deep. Low 
open top. Privy. Condi- 
tion fair. 

Bored well 2^ deep. Cracks 
In top of curb. About 50' 
from one privy and 26' 
from another, which was 
moved this spring. Other 
conditions good. 

Bored well 8''x29'. Large 
cracks bk cover. 50' to privy. 
Conditions fair. 

New dug well ^xSO'. 8' ce- 
ment top in good condi- 
tion. About 8' from old 
well. Privy 70'. Condition 
fair. 



Some ga. Few af. 8" bored weB. Cociditions 
I around well poor. 



g.a. 



sm. af. ga. 



Few af. B. and 
ga. 

ga. sediment 
white flakes. 



Cons. Fe, filled a. 
Large af. Tur- 
bid. Cons. Pe. 
precipitated. 



Cons, b and c.a. 



Few sm. af. g.a, 



Few sm. af. c 
and Pe. filled a. 
Turbid Cons, 
fe. precipitated. 

Cons. sm. af. 
Cons. Pe. filled 
a. SI. turbid. 



B. and g.a. Few 
sm. af. Some 
Fe. precipitated 



Coos. b.a. 
sm. af. 



Pew 



Cons. b. and c.a. 
Pew sm. af. SI. 
turbid. 

Some ga. sm. af . 
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k 


1^ 


1 

III 


Pollution 
Indicated by 
perman- 
ganate test 


111 


Name of 
owner and 
history of 
weU 


27 


i.o 


.00005 


Medium heavy 


Little g.a. SI. 
turbid. Sedi- 
ment, white 
flakes. 


Well 2'x35'. Oement top. In 
fair condition. 75' to cess 
pool. About 4ff to under- 
ground carbon light tank. 
Tile drain nm within a foot 
of cess pool and then north 
to R. R. draw. 


28 


8.0 


.00015 


Medium 


O. and g.a. 


Bored well 35'xiy'. Good top 
level with ground. New 
property. 


29 


9.0 


.00010 


Small 


Some g.a. Few 
sm. af. 


Dug well ayxsy. Top poor. 
Level with ground. Privy 
75^. 


90 


5.0 


Trace 


Medium 


Sm. g.a. 


Bored well 8"x25'. Top low. 
Oave lOr from well. Privy 
7^. Conditions fahr. 


81 


20.0 


.00010 


Medium heavy 


B. and g.a. Some 
Fe. sediment. 


Dug well 8'x35'. Fair board 
top. Privy 75^. Conditions 
fair. 


32 
33 


4.5 


.00006 


Medium heavy 


Cons. b.a. Cons, 
sm. af. Some 
sediment. 


WeU No. 2. Dug 3'x32'. Board 
top in fair condition. 
Privy TS'. 


5.0 


.00020 


Medium heavy 


Oons. b. and g.a. 
Sediment. 


Bored weH 22^ deep. Top 
level with ground and In 
poor condition. Privy lOy. 


84 


2.0 


.00075 


Medium heavy 


Little b.a. 


Bored well IS^xSy. Cement 
top in good condition. 
Privy 75^. 


85 
98 


16.0 


.00010 


Medium heavy 


Little c.a. 


Bored well 8"x2ff . Board top 
In fair condition. Privy 
75^ to 80r. Condition fair. 


87 


18.0 


.00025 


Medium 


O.a. 


Dug well ffxay In good condl- 
tion. High top. Privy 


88 


11.0 


Trace 


Medium 


O.a. 


Dug well ay deep. Top fair. 
Privy 70'. Land slopes away 
from well, which is used by 
two families. 


89 


flO.O 


.00010 


Medium 


O.a. Few sm. af. 


Dug well 8'x28'. Board top 
fairly tight. Privy TS'. 


40 


87.5 


.00010 


Medium 


B. and c.a. 


Bored well STitZSf, WeD top 

ground and In' fair owidl- 
tion. Privy 7^. Condi- 
tion fahr. 


41 


4.5 


.00015 


Medium 


Oons. b. a. Pe. 
filled a. 


Deep bored wen. Oement top 
in good condition. Privy 
70'. 


42 


3.5 


•0000& 


Medium 


Little b.a. 


Bored well W deep. Privy 
75'. Condition of well only 
fair. Surroundings fair. 



18 
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'31 



hi 






H:^ 






SZ5S5 



41 



46 



47 



48 



49 



50 



51 



53 



54 



55 



W 

58 



5.0 


.00010 


15.5 


.OOOiO 


• 




4.5 


.00010 


8^0 


.00006 


4.5 


.00010 


14.0 


.00010 


22.6 


.00006 


15.5 


.00860 


9.0 


.00180 


8.& 


.00005 


8.5 


.00015 


7.0 


.00010 


r.5 


.00150 


3.5 


.OOMO 


44.0 


.OOBOO 


18.0 


.00010 


15.0 


Trace 



Medium 
Medium 
Small 

Medium 
Medium 

Medium 

Medium 

Medium heavy 

Medium heavy 

Medium 
Medium 

Medium heavy 

Medium heavy 

Medium 

Medium heavy 
Medium 

Medium 



B.a. Few am. af< 



O.a. Few sm. af, 



Some b.a. 



Cons, 
b.a. 



O.a. 



c.a. Some 



Little c.a. 
a.f. 



Few af. 
bid. 



SI. tur 



B. and ?.a. Fe. 
mied a. SI. tur- 
bid sedbnent. 

Some g.a. 



Fe. filled a. Some 
sm. af. 



Fe. filled a. Some 
sm. af. SI. tur- 
bid. 

Fe. fined a. Some 
sm. af. Turbid. 
Sandy sediment. 



Bored -well lOf'tSOf, Board top 
in poor condition. WeH In 
fair condition. Privy 100'. 

Bored well 15"x3y. Ctondltlon 
fair. Board top falriy 
tifirht. Privy lOO'. 

Bored well 9y deep* Cement 
top. Olsteni 12^ from well. 
Inside toilet. Drain run- 
ning- east to draw. 

New bored well 15^'x32'. New 
top In good condition. 
Privy 40^. Condition clean. 

Bored well l^'xSO'. Cement 
top. Inside closet. Sewer 
connects with No. 46i. Oon- 
dltloa good. 

Vug well 34' deep. High top 
In fair condition. Privy 
TV. 

Dag well. Depth not known. 
Top in fair condition. Privy 
nor. Condition fair. 

Dug- well 3'x22'. Cement top 
In good condition. Privy 
lOOr. 

Bored well 15"x30'. Well top 
only fair. Privy 150^. Con- 
dition fair. 

Bored well 8"x27'. Cement 
top. Privy 79'. 

Bored well 8", depth not 
known. Board top fair. 
Privy 100'. Condition fair. 

Bored well 8", depth not 
known. Good board top. 
Privy lOO'. 

Bored weH 15^x40'. New top, 
fair condition. Privy 125'. 
Fair condition. 

Du^r well S'xSS'. Board top 
in fair condition. Privy 
100'. Condition fair. 

Depth of well noti known. Top 
in fair condition. Privy 40'. 

Dufir well. Depth not known. 
Top in good condition. 
Privy 6V. 

DufiT well 35' deep. High 

board top, cracked. Cobi- 

dltion of weH good. Privy 
40'. 
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hi 
is! 






fi 



i 



Si. 



« « Q 



eo 



61 



68 



64 



67 



70 
71 
72 
73 

74 
75 
76 

TT 

78 
79 



8.5 

26.0 
16.0 

18.0 

^0 
6.5 

75^0 
12.0 

16.5 

29.0 

1,7.0 
40.0 
34.0 
8.0 

65.0 

• 8.0 

5.0 

3.0 

2.5 
16.0 



Trace Small 



.00085 

.OQO$25 



.00005 
.00010 

.00085 
None 

.00010 

.OOOgO 

.OO0P5 

.00040 
Trace 
.00015 

.00035 
.00025 
None 

.00005 
.00065 



Medium heavy 
Heavy 

Heavy 

Medium 
Medium 

Medium heavy 
Medium 

Medium 

Heavy 

Heavy 
Medium heavy 
Medium 
Medium 

Medium 
Medium 
Medium 

Small 
Medium 



.00150 Medium heavy 



Large af. 



Board top tig-ht. 
Condition fair. 



Board top /wjth open 
cracks. Pi^Ivy 7^. Condi- 
tion lair. 



Board top good. 
I^Ir condition. 



Privy wy. 



Bored well, diepth not known. 
Board top In fair condi- 
tion. Privy WfT- 

Board top f alriy tight. Privy 
about 125'. Case of tjyphold 
hem tofoT years ngo. 

Good board top. Privy 90'. 
Condition good. 

Well dug and bored about 35^ 
deep. Board top in good 
condltloQ. Privy Sy. Con- 
dition fair. 



Privy IW. 



Bored well ;85' deep under 
porch. Privy .125'. Condi- 
tion fair. 

8' bored well. Depth not 
ki\own. Cement top. Privy 
120^. Condition good. 

Dug wen. Depth not known. 
<>ack5 in board top. Privy 
a20^. 

Well has cement top. Privy 
12S'. Condition good. 

Diig weB. Depth not known. 
Privy 50'. Condition fair. 

Dug wen 9rx27y. Board top. 
Privy 126'. Condition good. 

Dug wen 30' deep. Top low 
and ecacked. Privy about 
125'. 

Bored weH 15^x40'. Top good. 
Privy 100'. Condition lair. 

Well dug 35r deep. Good ton. 
Privy W. Condition good. 

Tile well ior'x24'. Top of weU 
tight. About 9V to privy. 
Condition. 

Dug w«n w deep. Board 
top fair. Privy IW. Con- 
dition good. 

Dug wen. Board top fair. 
Privy 125'. Condition fair. 

Bored weB 15^x87'. Top good. 
Privy loor. Condition good. 
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hi 




Pollution . 
Indicated by 
pennan- 
ganate test 


hi 

pi 


Name of 
owner and 
history of 
weU 


80 
81 
82 

8S 


15.0 

120.0 

18.0 

9.0 


.00006 

.00100 
.00015 
.00010 


Medium 
Medium heavy 
Medium 
Medium 




Dug wen yxsy. Well top in 
good condition. Privy 50^. 
CondltioQ good. 

Dug well. Plank top fair. 
Privy 80'. Condition good. 

Dug well. Plank top fair. 
Privy 80'. Condition gaad. 

Dug wen. Plank top fair. 
Privy 120'. Condition fair. 


84 


5.5 


.00006 


Small 




Bored well 20", depth not 
known. Well under porch. 
Privy 45'. Condition good. 


35 


47.00 


.00000 


Very heavy 




Bored wen 8"x31'. Privy W. 
Ice cream factory here for 
3 years. WeD dug 4' from 
place whera they throw 
water. Restaurant. 


86 


4.6 


.00010 


Medium 




Bored weM lfl"x40'. Top in 
good condition. Privy 40'. 
Condition good. 


87 


4.0 


.00010 


Medium 




Bored wen 16^', depth not 
known. Top In good con- 
dition. Inside closet. Drains 
run to west draw. 


88 
99 


11.0 
4.0 


None 
None 


Medium 
Small 




Bored well 8''x20'. Top In 
good condition. Inside 
closet. Drains run to west 
draw. 

Dimensions of well not 
known. Top good. Inside 
closet. Drains run to west 
draw. 


90 


5.0 


None 


Small 




Bored wen 8"x23'. Top Rood. 
Privy about 125'. Condi- 
tion good. 


91 


8.0 


.00010 


Sman 




Bored well 15"x30'. Top good. 
Privy 100'. Condition good. 


02 


3.0 


.00006 


Small 




Bored well lB"x87'. Wen too 
good. Privy eof. Condi- 
tion, good. 


93 


27.0 


.00075 


Medium 




Dug wen 85' deep. Cement 
top. Privy 40^. Condition 
good. 


04 


3.0 


.00015 


Medium 




Bored well 10^', depth not 
known. Top good. Privy 
lOO'. Condition good. 


95 


31.5 


Trace 






Bored w©n 10", depth not 
known. Board top in poor 
condition. WeU 5f from 
house. Land slopes away 
from weU to privy. Privy 
90'. Condition not very 
clean. 
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o 

1 


si 

III 


^ 


Pollution 
Indicated by 
perman- 
ganate test 


a • 

it! 


Name of 
owner and 
history of 
well 


96 


1.45 


None 






Bored well S5f deep, S years 
old. Board top In fair 
condition. Privy 100'. One 
tile & from weU. Othw 
tite ao' from well. Surface 
draining away from well. 
Pair surroundings. Two 
typhoid cases present. 


97 


70.0 


.00006 






Dug well 35' deep. Board top 
falrlyj tight. Privy 100'. 
House ay. Land level. Con- 
ditions rather dhi;y. 


96 


16.0 


.00015 






Bore^ well 85^ deQ>. Board 
top in poor condition. 
Privy 60'. Alley 10'. San- 
Itary condition fair. 5' 
from house. 


99 


15.5 


None 






Dug wen 82' de^. Board top 
only In fair condition. 125' 
to privy. Drain to street 
from wefl. Condition fair. 
Well 6' from house. 
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(e) CONCLUSIONS. 

1. The general unsanitary condition of Barnes City for many years 
past and the improper care of previous typhoid patients have perpetuated 
typhoid In this town for several years. 

2. The analyses of the water of the wells of Barnes City show that 
these wells, particularly the wells in the older part of the town, have been 
receiving, and are now receiving, surface contamination. This contamina- 
tion being partly the seepage or drainage from outdoor closets and cess 
pools and partly the contamination furnished by surface pollution of the 
ground when surface materials are dissolved by the rainwater falling upon 
the surface of the ground and then percolating through the soil and 
supplying the shallow wells with water. This condition of the wells has 
made it possible for the contamination of the wells by polluting matter 
containing typhoid bacilli at almost any time for several years past. 

A study of the analyses made by the chemists and assistant bacteriolo- 
gist of the state board of health warrants the following classification of 
these wells: 

Oood. The following numbered wells, sixteen in number: Nos, 14, 18, 
24, 25, 30, 42, 52, 53, 56, 76, 77, 90, 91, 92, 94, 96. 

Bad, The following numbered wells, fifty-three in number: Nos. 2, 3, 
4, 5, 6, 7, 8, 9, 11, 12, 13, 15, 16, 17, 19, 20, 21, 22, 31, 35, 37, 38, 39, 40, 44, 
48, 49, 50, 51, 57, 58, 59, 61, 62, 63, 64, 66, 67, 68, 69, 70, 71, 72, 74^ 79, 80, 
81, 82, 85, 93, 95, 97, 98. 

SuspicioiLS, The following numbered wells, twenty-eight in number: 
Nos. 10, 23, 26, 27, 28, 29, 32, 33, 34, 41, 43, 45, 46, 47, 54, 55, 60, 65, 73, 
75, 78, 83, 84, 86, 87, 88, 89, 99. 

A careful study of the analysis, chemical, microscopical and bacterio- 
logical, as well as a study of the conditions surrounding these wells, will 
reveal reasons for classifying these wells as suspicious. In a few cases, 
surface conditions alone require this classification; in other cases, a high 
chlorine content compels this classification; in other cases^ where the 
chlorine content is low, the nitrite showing is high, compelling this 
classification; in other cases, cess pool or privy contamination is indi- 
cated, though the contamination is slight, and this renders such wells 
suspicious; and In still other cases, where the chlorine and nitrite con- 
tents are low, there is still indicated considerable pollution by the per- 
manganate test, the microscopical examination and the history of the 
well, which classifies these wells as suspicious. About one-third of these 
wells classified as suspicious might be maintained for some years as good 
wells with proper sanitary precautions. 

3. Beyond reasonable doubt, the recent typhoid in Barnes City started 
from the use of polluted water from well No. 95, the first case of typhoid 
fever, dated December 1, 1913, being undoubtedly caused by the water of 
this well, the history of which is previously given in this report. It is 
quite possible that the second case of typhoid fever, dated December 26th, 
was also water-borne. The next well pronounced case, dated April 6, 
1914, without doubt, was caused by using the water of well No. 8, which 
both chemical and bacteriological analyses show to be seriously con- 
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taminated, and from the sources of Ji^is ^OBttamination the water of this 
well could, and would, transmit typhoid bacilli to the users of such 
water. 

4. The epMemMogleal in^eatigaticm reveals the fact that a consider- 
able proportion of the typhoid cases are, without doubt, contact cases. 
It is generatiy true that the typhei^, oace started, U perpetuated by 
various mette^ pt Q9]|^»ct UUectitn. As ehowu in ^he report of Mr. 
Ajldeft, it^re As no oeiteluyive evMeace of mUlc-borne typhoid, hut the 
evidenoe appears t^ etilNliu^e the ioaills. as a means of 4iBtri|>ution of t^e 
typlieid in Itto ^pl4^«4k$. 

5. We JKNu^t, U^erefore. oencUMie t^at the typlioid epidezQic at B«rnes 
City, IvwsL, was 4Wi9cid prJbnuarliy by 4^rQiet wel} Infection, a^d ^at the 
disease was spread from these in^er^berae eases aufi perpetuaMl by 
dUCer«»t >jnee«B of oo^itact 

The above ^conclusions are oe^curred ^ by the sanitary engineer of the 
state bo^4 4^f health, Lafayette Higgins, SAd the assistant b^cterJLoIogist 
of the atai^ hoard of he^^Jth, A. ll. AJ4en. 

RECOMMENDATIONS. 

It is recommended, first, t^at tl^e town of Barnes City be directed ix> 
take the necessary steps to instail a ptibUc water supply, a ^ewer sypt^m 
with sewage disposal plant, and a system of garbage disposal, at the 
earli^ date possib^. 

It is recommended that the state board of health, 4^roiUgh its repre- 
sentative, shall meet with the local board of health, or town council, of 
Barnes City, in consultation regarding methods and means of making 
these installations. 

It is recommended, second, that the following steps be taken in the 
control and abatement of the present epidemic: 

1. That all possible care shall be taken to properly dispose of the 
exereta from typhoid patients. 

2. That every resident of the town, with the exception of those who 
have reoevered from the typhoid fever and still retain immunity agidnst 
the 'disease, should peoeive the anti-typhoid vaccine treatment. 

3. That garbage and litter of all kinds shall be Immediately collected, 
removed from the town and destroyed, and that oontinual care be exer- 
cised to prevent the acoiunulation of garbage in any considerable quantity 
in tiie streets er alleys of the town, -or upon the premises of the property 
owners and residents. 

4. That all privy vaults shcUl be cleaned and disinfected by the use 
ot fresh quick-Ume, and Uiat the contents ot »U such privy vaults shall 
be removed beyond the territory in which such -matter may pollute the 
water eupply <Kf the<\we^.l8 aiid abaU be placed in trenches dug lor the 
purpoee, oovered with euf^ient a^tek-Mme tto insure perfect fiiterilization 
and decomposition, and then covered with earth to a depth .of two feet or 
naore; and t^ere shall be also /Uipl^^d in this diepofial the oop^ents of 
any abandoned ravJits ^ pdtfi, which m^y have been so abandoiied ^uid 
covered with earjl^i on the premiaes of the residents of the teswn i^ecenUy, 
or withUi.the past year, for the reason that eueh contents will remain 
for a long period of time as a source of pollution of ground water unless 
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so removed. It is further recommended that tM cUtiahi^ of the privy 
vaults be required at least twice a year, and oftener if nfeeesfeary, utttfl 
the sewer system is installed and the outside toilets abated; and' it is 
also recommended that all pifvy vaults in use to be st^srtliiMd hy the use 
of quick-lime or other chemical meahls whenever deeitied necessait by 
the health officer and the local board of heallM acting- utidet the advice 
of the state board of health. 

5. That the outside toilet situated at the r^ai* of thb' store bttildiiig 
located on block* 10, which has been designated as the pro'bable source of 
the tyijhdid' infectfoh, be condemned by the Ideal* b6d,Td' of healtlh and 
closed unless stith toilet is provided with an absolutely water-tight cenient 
vault and the contents disinfected and sterilized* freqtieiitly; ahd" the 
contents removed at stated interval^, to be determined by its use. 

6. That additional care be taken iii the maintenance of all privy 
vaults so situated that in tiilies of rainfall, or when the ground water is 
moving rapidly, such vaults may pollute the water supply of wells; that 
such vaults shall have water-tight basins, and that such other precau- 
tions as may be deemed necessary by the state board of health shall be 
taken. 

7. That additional sanitary precautions shall be taken to maintain the 
wells that have been found good in a satisfactory condition; that neces- 
sary steps shall^ be taken to protect aiid impix>ve the wells theit have been 
found 8U8piciou9y thid procedure to be d^nedby the sanitary engineer of 
the state board of health, iii co-opemtion with the local boiird of health; 
that all the wells that have b^en fetind dad shall be c^ndeomed' by the 
local board of health, and their uee forbidden; eitcept a» hereafter pro- 
vided. 

8. That the local bofiird of health' shall reqtiii^ the users of water 
from suspicious or Ixid wells to sterilize such water, either by boiling or 
by chemical treatment; and, if such orders are not obeyed, the wells 
found' bad" shall be closed ahd no farther use mikN of the' sa^e; and 
it is further recommended^ that certain of the Wells found had, which are 
so situated that they contimuWly receive serious cd&tainination> from' under^ 
flow water, shall be permanently closed and their use forbidden, the 
wells last mentioned to* be designated in conference between the en^ 
gineer of the state board 6f health and* the local- boiird of health. 

9. That such other recommendatfoiis aS ma^ at^^ar neeessary after 
a conference between the representatives of the stAto' betttrd* of health aAd 
the locdl board of healtfh shall be carried out by the municipal authorities 
of Barnes City. 

The above recommciidatlons are made and agreed to by tht§ sanitary 
engineer of the state board of healtti, Lafayette Hi^gins, and the assist-' 
aht director and bactetiologfet of the stiite board of health, A. M. AMen. 

In concluding thii^ report of the epidemic of typhoid feVer at BJLrhes 
City, Iowa, I desire to say that the investigations of Mr. Aldfeii and 
myself, as well as the analyses made by IkTr. Jordan and PTofessbr Kinney 
indicate that the state board of health should exercise all* of its powers to 
correct the conditions existing in Barnes City, and whibh h&ve been 
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responsible for the serious epidemic of typhoid fever in that town, which 
resulted in the serious illness of so many people and in the death of one 
young man. 

It seems especially necessary, in this instance, that the state board of 
health shall exercise all of the advisory and directory powers contem- 
plated in section 2565 of the code, and in section 2564, supplement to the 
code, 1913, relating to sanitary investigations and rules and regulations 
necessary for the preservation of the public health. 

I therefore recommend that the state board of health, as a body, or 
through its authorized representatives, shall meet with, and direct, the 
local board of health of Barnes City, Iowa, to carry out the necessary 
provisions and precautions to abate the present epidemic and to prevent 
a recurrence of epidemics in the future. 

Respectfully submitted^ 

(Signed) Lafayette Higgins. 



OFFICE WOBK. 

(a) 



APPROVAL OF PLANS AND SPECIFICATIONS. 

CenterviUe, Appptnoose County. — Population 6,936. Plans and specifica- 
tions for water filtration plant prepared by The Pittsburg Filter Manu- 
facturing company, F. B. Leopold, general manager. Plans show hori- 
zontal pressure filter, extended type, housed in the customary manner. 
The filter company entered into a contract guaranteeing the filtration of 
480,000 gallons per day (twenty-four hours), with a bacterial reduction 
of an average of not less than 97 per cent when the raw water contains 
an average of not less than 3,000 per cc. or more, and shall contain an 
average not exceeding 100 per cc. when the raw water contains an average 
of less than 3,300 per cc. The filter company also guarantees that the 
amount of water used for washing filters shall not exceed an average 
of 5 per cent of the total amount of water filtered. The method of filtra- 
tion Includes the use of aluminium sulphate and hypochlorite solutions. 
The water supply is furnished by an impounding reservoir. Plans and 
specifications approved July 7, 1913. 

Mt. Pleasant, Henry County. — Population 3,874. Plans and specifica- 
tions for reinforced concrete reservoir for installing water works system, 
prepared by Burns and McDonnell, consulting engineers, Kansas City, 
Mo. Plans and specifications approved January 30, 1914. 

Mt. Ayr, Ringgold County. — Population 1,646. Plans and specifications 
for a system of water works, prepared by E. T. Archer & CJompany, Kan- 
sas City, Mo. Plans show water supply from the sources made up of 
shallow wells, supplemented by an impounding reservoir, the supply 
of the wells being drawn from the water bearing gravel bed lying below 
the bed of the impounding reservoir. The system consists of an elevated 
steel tank, capacity 50,000 gallons, pumping station, and the customary 
distributing pipe system. Plans and specifications approved February, 
1914. 
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Low Moor, Clinton County. — ^Population 235. Preliminary report of 
water works system, made by Charles P. Chase, consulting engineer, 
chief engineer and manager, Iowa Engineering Company, Clinton, Iowa, 
is accompanied by a map of the town showing distributing system. The 
report recommends the installation of a 40,000 gallon steel tank on a 
steel tower. Preliminary report approved ' February 1, 1914. 

Stratford, Hamilton County. — Population 564. Plans and specifications 
for sewer system prepared by K. C. Gaynor, consulting engineer, Sioux 
City, Iowa. Plans show the entire town included in one sewer district. 
The sewer system is provided with sewage treatment plant consisting of 
septic tank with intermittent sand filters. Plans and specifications ap- 
proved February 6, 1914. 

Osceola, Clarke County. — ^Population 2,416. Preliminary report and 
plans and specifications for system of water works prepared by Charles 
P. Chase. Plans include new pumping statioh and storage reservoir. 
Plans and specifications approved February 15, 1914. 

. . Chelsea, TamfL County. — Population 507. Plans and specifications for 
water works prepared by E. E. Harper, consulting engineer, Kansas City, 
Mo. System consists of an elevated steel tank, 40,000 gallons capacity, 
pumping station and the customary distributing pipe system. The water 
supply comes from shallow wells sunk into water bearing gravel beds 
lying in the valley of the Iowa river. The wells are situated southwest 
of the town. The location of the water supply was visited and approved 
by the engineer of the board. Plans and specifications were approved 
February 16, 1914. 

Mitchellville, Polk County/. — Population 869. Plans and specifications 
for system of water works, prepared by E. T. Archer & Company, show 
water supply from deep well located in the east part of town. System 
consists of elevated steel tank, pumping station and the customary dis- 
tributing pipe system. Plans and specifications approved March 2, 1914. 

Lamoni, Decatur County. — ^Population 1,541. Plans and specifications 
for sewer system prepared by Bruce & Standeven, consulting engineers, 
Omaha, Neb., show the entire town Included in one sewer district. Sewer 
system is equipped with sewage treatment plant consisting of an Imhoff 
tank and contact filters. Plans and specifications approved March 4, 1914. 

Alexfinder, Franklin County. — Population 262. Plans and specifications 
for system of water works prepared by the Des Moines Bridge and Iron 
Company. Plans include elevated steel tank of 30,000 gallons capacity, 
pumping station and the customary distributing pipe system. Plans 
and specifications approved April 15, 1914. 

Davis City, Decatur County. — ^Population 489. Plans and specifications 
for system of water works prepared by C. W. Roland Company, engineers, 
Des Moines, Iowa. The system consists of an elevated steel tank, capacity 
30,000 gallons, pumping station, and the customary distributing pipe 
system. The water supply contemplated was to be taken from shallow 
wells in an unsanitary part of the town. The engineer of the board 
visited Davis City and condemned the proposed location for the well. 
The system was constructed, but at the present date, June 30, 1914, no 
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satisfaetoiT witter supply has been determined upon. Plans and specifi- 
catiOiw apptoVed' April 16, 1914. 

Sheffield, Franklifii Cauntp, — Population 824. Plans and speciflcatidns 
f6t sewer system^ prepared by Harper & Stiles, consulting engineers, 
Kaasais City, Mo.» allow entire town included in one sewer district Plans 
show sewei^ system consisting of septic tank and intermittent sand 
filters. Plants and* speciflditions approved April 16, 1914. 

Slater, St&n/ County, — ^Population 473. Plans and specifications for 
systNti of water works prepared by C. W. Roland Company, show water 
sui^y from deep well, fayOrably located within the town. The system 
conelBtis of an elevated steel tank, capacity 30,000 gallons, a pumping 
station, and the customary distributing pipe system. Plans and specifi- 
cations approved April 20, 1914. 

VMe^ Jnnction, Polk County. — Population 2,573. Plans and speeifica- 
tkms for water works prepared by the Iowa Engineering Company, show 
water supply from shallow well situated in Raccoon valley west of city 
of Valley Junction. The system consists of an elevated steel tank, capacity 
70,000 gallons, pumping station and the customary distributing pipe sys- 
tem. The location of the wells to be used as public water supply was 
visited by the engineer of the board and the location approved May, 1914. 
Plans and specifications approved May, 1914. 

Ohariionj Lucas County, — ^Population 3,794. Preliminary report on a 
proposed sewer system prepared by Charles P. Chase is accompanied' by a 
topographical map of the city of Chariton showing the city to be divided 
into four drainage districts. Preliminary report approved February 28, 
1914. Complete plans for the sewer system at Chariton were approved 
May 4, 1914. Plans show four sewer districts. Three of the sewer sys- 
tems are to be equipped with treatment plants consisting of Imhofif 
tanks and intermittent sand filters, and one to be equipped with treat- 
ment plant consisting of septic tank and intermittent sand filters. 

CZarfo'n, Wright County, — Population 2,065. Plans and specifications 
for sewer system prepared by C H. Currie, civil and sanitary engineer, 
Webster City, Iowa. The plans show that the entire city of Clarion is 
included in one sewer district. The sewer system is provided with treat- 
ment plant consisting of an Imhofif tank with intermittent sand filters. 
Tiie situation requires that the sewage be pumped from the receiving 
chamber into the disposal plant. Plans and specifications approved May 
4, 1914; 

Centervitle, Appanoose Countt/. — Population 6,936. Plans and specifica- 
tionis for sand filters additional to the present sewage treatment plant 
prepared by M. G. Hall, civil engineer, Centerville, Iowa. Plans and 
specifications approved May 27, 1914. 

WiUfleld, Benry Coimty. — Population 934. Plans and specifications for 
system' of water works prepared by the Des Moines Bridge and Iron 
Company. Plans provide for the construction of an elevated' steel tank, 
capacity 50;000 gallons, and a pumping station. These improvements 
ai^^ additional t6 the existing water works system: Two deep wells 
sunk in the public park furnish the water supply. Plans approved^ June 
22, 1914. 
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Keota, Keokuk Oounty, — Population 988. Preliminary report on a 
proposed sewer system made by Charles P. Chase. The report is accom- 
panied by a topographical map of the city of Keota, showing the entire 
city as one sewer district. Preliminary report approved June 23, 1914. 

Elma, Howard County. — Population 807. Plans and specifications for 
system of water works prepared by the Des Moines Bridge and Iron 
Company. Plans include elevated steel tank, capacity 50,000 gallons, 
pumping station and the customary distributing pipe system. Hans 
approved June 26, 1914. 

Guthrie Center, Guthrie County, — Population 1,337. Plans and specifi- 
cations for sewer system prepared by the Iowa Engineering Company, 
and the construction supervised by Bruce & Standeven. Plans show the 
entire town included in one sewer district. Sewer system equipped with 
sewage treatment plant consisting of septic tank and intermittent sand 
filters. Plans approved June 27, 1914. 

OFFICaS WORE. 

(b) 

The letters that passed between the engineer of the State Board of 
Health and the officials or residents of the cities and towns listed below 
were not ordinary communications. In many cases several letters passed 
before the necessary information was understood. In any case, the letters 
written were lengthy, explanatory and involved technical discussion, it 
is fair to assume also that the information given in this manner was 
not limited to the parties receiving the correspondence. Frequently, an 
inquiry from one party would give information to several neighbors or 
to the residents of an entire town. 

NAME OF TOWN. SITBJBGT OF INQUIBY. 

Ackley Life of cast ir-on water pipe. 

Alton Treatment of dty water. 

Ames (State Oollege) Use of chemical closets. 

Ashton Cellar drain into sanitary sewer. 

Boone Building ventilation, rendering plant nuisaBfie. 

Braddyville Sewage disposal. 

Burlington .Water supply. 

Burt Septic tanks. 

Calumet Discussion of contaminated wells. 

Cedar Rapids Petition to abate nuisance. 

Centerville .Water filtration plant. 

Chariton Sewer system. 

Cincinnati Disposal of night soil. 

Clarion Sewer system. 

Cresco Investigation of water supply. 

I>ysart Use of lead waler pipes. 

Eagle Grove. Unsanitary condition of sewer. 

Edgewood Pollution from septic tank. 

Eldora >Laylng water and sewer pipe. 

Bmmetsbur^. Sanitary sewer in incorporated town. 
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NAME OF TOWN". SUBJECT OF INQUIEY. 

Epworth Rule for construction of septic tank. 

Everly. Disposal of garbage. Septic tank. 

F^. Madison Contaminated water supply. 

George Chemical closets, cess pools. 

Gilmore City Disposal of sewage. Septic tanks. 

Hampton Cemetery drainage. 

Independence Septic tanks. Bacteria. 

Jefferson Sewage disposal. 

Lamoni Sewer and sewage disposal. 

Laurel Unsanitary condition in town. 

Ledyard New public well. 

Lost Nation Information on Russell Sewer System. 

Manning Use of lead water pipes. 

Marcus Water supply. Sewage disposal. 

Mechanicsville Typhoid fever, polluted wells. 

Missouri Valley Dead ends in water pipes. 

Monona Sewer system. 

Moulton Cess pools. Tile drains. 

Mystic Hotel sewage disposal. 

Mt. Pleasant Water works reservoir. Open sewer . 

Mt. Vernon Garbage disposal. 

Onawa Sewage disposal. 

Osage Sewage disposal. 

Ossian Septic tank plans and specifications. 

Perry Garbage disposal. 

Peterson Sewer system. 

Protivin .Sewage disposal. Water supply. 

Ringgold Sewer system. 

Rockford Septic tanks. 

Sac City Cement sewer pipe. 

Scandia Water supply, sanitary condition. 

Schaller Drainage of cemetery. 

Seymour .Open drains and sewers. 

Shelby .Septic tanks. 

Sioux Rapids Open sewer. 

Spencer Water sterilization. 

Story City Use of lead water pipes. 

Stuart Common drain tile, septic tank. 

Swea City Septic tank. 

Thompson Septic tank. 

Traer Sewage disposal. 

Van Meter Sewage disposal. 

Webster City Sewage disposal. Common drainage. 

Total— 138 letters. 
In addition to the correspondence above listed the engineer has re- 
sponded to the calls of different Engineers who have been engaged in 
designing sewer systems £lnd sewage treatment plants throughout the 
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state. In many cases this correspondence has been very extensive, and 
has involved the discussion of the process of sewage purification and the 
proper design of septic tanks and intermittent sand filters. 

This correspondence shows a desire on the part of designing engineers 
to co-operate fully with the state board of health in solving the problem 
of successful sewage treatment. Such co-operation will result in uniform 
practice in designing sewage treatment plants, and will also enable the 
designing engineers to take advantage of the results of recent investiga- 
tions that have been made for the purpose of determining the effect of 
sewage treatment. 

OFFICE WORK. 

(c) 

The advice and consultation relative to the installation of water works, 
sewers, fcewage treatment and garbage disposal by the engineer to 
various parties visiting the office of the state board of health for the 
purpose of obtaining such advice and consultation, constitute a consider- 
able part of the work done by the engineer. 

No account of time has been carefully made, but perhaps one-fifth of 
the time spent by the engineer in office work has been devoted to this 
service. 

This work is rapidly growing and it would not be long until the serv- 
ices of an engineer on full time might be required to satisfactorily dis- 
pose of the demands that will be made. 

In field service the engineer has responded to many calls that have 
been made throughout the State. Some of the trips have been to the 
remote parts of the State, wherein much time has been consumed in 
traveling to and from such locations. Aside from the necessity of visit- 
ing locations in order to properly dispose of the local problems, a much 
more economical service can be rendered by the engineer in meeting the 
officials of such locality at the office of the board of health. It has hap- 
pened that a conference not exceeding one hour of time has accomplished 
as much for a municipality as the engineer was able to accomplish by 
making a visit to such locality. Evidently this type of service should 
be encouraged from an economic point of view. 

In addition to this it has frequently happened during the past year 
that consulting and designing engineers, resident within the State, and 
in a number of cases resident in adjoining states, have visited the office 
and held extended conferences relative to the best practices to be recom- 
mended for the designing and installation of water works, sewers, sewage 
treatment plants, and garbage disposal plants. 

Note. — The following list of cities, towns and villages, including a map, 
is appended for the purpose of answering a large number of inquiries 
relative to the information therein contained. A comprehensive map ex- 
hibiting the distribution of sanitary installations throughout the State 
has been compiled from such information as could be gathered from all 
available sources. 

The information contained in the list and shown upon the map should 
be of great value, in a comparative way to engineers, health officers and 
municipalities. 
19 
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Prom the above list as compiled, the following summary may be made: 

Total number of cities, towns and villages 2278 

Number of cities and towns having installed water works. . . 445 
Number of cities and towns having installed water works and 

sewers 156 

Number of cities and towns that have installed sewage dis- 
posal 58 

One purpose in compiling the above list is to obtain as complete a 
list as possible of all of the centers of population in the state where 
more than a few persons, or more than one family of persons live. It 
may be true that a few such centers of population have been overlooked 
in this compilation. It may also be true that a few of the places listed 
have no population or not more than a single family. Several of the 
places mentioned are old towns in their decay. A number of the towns 
mentioned are new places that are destined to have considerable growth. 
We may assume that if the places having so little population as to be 
of little concern were dropped from the list, there would still remain 
about 2,000 cities, towns and villages that either have water-works, 
sewers and sewage disposal, or will need and desire such installations 
in the immediate future. 

The list as compiled indicates that about one in five of the cities, 
towns and villages have made any sanitary installations what so ever, 
that only about one in thirteen of the number have installed any kind 
of sewer system, and that about one in thirty-four of the number have 
installed sewage disposal plants. Of the entire number of cities, towns 
and villages in the state, not a single one has installed a complete up-to- 
date garbage disposal plant, although a number of cities have used and 
maintained a system of garbage collection with imperfect methods of 
disposal. It is expected however, that a few of the larger cities will in- 
stall garbage disposal plants within the next year or two. As it now 
stands, the garbage disposal problem in Iowa is yet unsolved. 

It is unfortunate for our present purpose that we cannot assign a 
population to 633 of the centers of population listed. Where a popula- 
tion is given in the list, such population is taken from the census of 
1910, in which 828 cities and towns were listed, and also taken from Rand 
& McNally's Pocket Map and Shipper's Guide in which a papulation of 
874 additional towns and villages is given, and 43 villages were added 
from other sources making a total number of 1,645. 

Of the 633 towns with no population listed, there doubtless will be 
found a considerable number having a population of 100 or more. It 
will be understood that the difficulty of obtaining the population of the 
cities, towns and villages of the state lies in the fact that the census 
of 1910, gave the population of incorporated cities and towns only, and 
the population of all other centers of population was included in the 
census of the townships in which such unincorporated centers of popula- 
tion are located. It will perhaps not be difficult to complete a list after 
it has been published in the form above given. 
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At the present time the tendency to modern sanitary installations in 
the home is so great that the residence becomes the unit, rather than the 
town or city. It is therefore true that any center of population com- 
prising two or more residences may desire a water supply and a means 
of sewage disposal. Except in isolated locations residential disposal 
plants are not to be recommended, and in all centers of population, no 
matter how small, the economic plan is the common disposal plant. 
An examination of the list will reveal the fact that there are many towns 
in Iowa large enough that such towns should have made all necessary 
sanitary installations several years ago. Of the installations made in 
the past year, nearly all have been in towns ranging from 200 to 1,500 
population. The smaller towns seem to be more eager for sanitary in- 
stallations than many of the larger towns. This tendency indicates that 
in the very near future practically all of the centers of population will 
be supplied with the necessary sanitary requirements. 

The following classification of the cities, towns and villages of Iowa 
above listed, according to population listed, will be found a convenient 
classification with reference to sanitary installations at the present 
time. 

Total number of cities, towns and villages listed 2278 

Listed towns and villages with no population given 633 

Listed cities, towns and villages with population given 1645 

Towns and villages having a listed population up to 100 486 

Towns and villages having a listed population 100-500 742 

Towns and villages having a listed population 500-1100 216 

Cities, towns and villages having a listed population 1100 and over. . . 171 

Total 1645 

Cities and towns having waterworks only (1) 289 

Cities and towns having waterworks and sewers only (2) 98 

Cities and towns having waterworks, sewers and sewage disposal (3) . 58 

Total number of waterworks installations — (sum of 1-2-3) 445 

Total number of sewer installations — (sum of 2-3) 156 

Total number of sewage disposal plants 58 

Cities and towns of 1100 population and over having waterworks . . ." . 170 

Cities and towns 500-1100 population having waterworks 172 

Cities and towns less than 500 population having waterworks 103 

Total 445 

Cities and towns of 1100 population and over having sewers 126 

Cities and towns of 500 1100 population having sewers 27 

Cities and towns of less than 500 population having sewers 3 

Total 156 

Cities and towns of 1100 population and over having sewage disposal. 47 

Towns of 500-1100 population having sewage disposal • 9 

Towns of less than 500 population having sewage disposal 2 

Total 58 

21 
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Smallest town having waterworks has a population of 102 

Smallest town having waterworks and sewers has population of 357 

Smallest town having waterworks, sewer and sewage disposal has 
population of 416 



For the information of municipal officials, civil and sanitary engineers, 
and others interested in sanitary installations, Rxtle Nine, under the pro- 
visions of which the state hoard of health and its authorized representa- 
tives have been supervising water supplies, sewer installations, sewage 
treatment plants and garbage disposal plants, is herein published. 

This rule was first adopted at the November, 1913, meeting of the 
board, and is here given as revised at a later meeting of the board. 

IOWA STATE BOABD OF HEALTH — RVISE NINE. 

WhereaSy Section 2565 of the Code and Chapter 207, Laws of the 35th 
General Assembly, provide that the Iowa State Board of Health shall 
have charge of and general supervision over the interests of the health 
and life of the citizens of the State, and confers upon the Board the 
authority to make such Rules and Regulations and sanitary investigations 
as it from time to time may find necessary for the preservation and im- 
provement of the public health, which when made, shall be enforced by 
Local Boards of Health and peace officers of the State, and 

Whereas, many cities and towns of Iowa through improper location and 
administration of public water supplies and imperfect installation of 
sewer systems and sewage and garbage disposal plants are erf|ft,ngering 
the health and life of their citizens and the public at large, and 

WhereaSy many cities and towns of Iowa through lack of proper public 
water supplies and properly constructed sewer systems and garbage dis- 
posal plants have produced unhealthy conditions endangering the health 
and life of their citizens and the public at large, which unhealthy con- 
ditions have been the cause of epidemics of typhoid fever and other con- 
tagious diseases; Therefore, Be It 

Resolvedy that the following rule be adopted by this Board providing for 
the supervision of all public water supplies and sewage and garbage dis- 
posal systems, and now installed or hereafter to be installed in the State of 
Iowa, to be known as Rule 9, Chapter IV, of the Revised Rules and 
Regulations of the State Board of Health. 

RULE IX. Section 1. It is hereby ordered by the State Board of 
Health that any city, village or public institution in the State of Iowa 
or private corporation, which contemplates the construction or extension 
or modification of a public water supply system, or the construction or 
extension of a sewer system or sewage disposal or purification works, or 
garbage disposal plant, shall file with the State Board of Health the 
plans and specifications of such contemplated work for their approval, 
and the State Board of Health shall approve such plans and specifica- 
tions if found satisfactory, and if the plans are not found satisfactory and 
sufficient to safeguard the health and life of the citizens of the state, the 
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State Board of Health shall set forth the necessary alterations or addi- 
tional requirements, which must be met by such city, village, private 
corporation or public institution before the plans shall be approved and 
the contemplated work allowed to be constructed. 

Sec. 2. Any private institution, or business, or corporation, contemplat- 
ing the construction or extension of -a water supply, or sewer system or 
sewage or garbage disposal plant in the State of Iowa, where such institu- 
tion is in vital touch with the public, and liable to affect the public health 
shall conform to the requirements of section one (1) of this rule. 

Sec. 3. It is further ordered by the Iowa State Board of Health that 
whenever it shall receive knowledge through its own inspection or other- 
wise, that any city, town or township in Iowa either through improperly 
located and administered public water supplies, or improperly constructed 
sewer systems, or imperfect installations of sewage and garbage disposal 
plants, or through a carelessly operated and controlled privy system 
which contaminates the domestic water supply, whether supplied by indi- 
vidual wells, public wells or other sources, is endangering the health 
and life of the citizens of the State it shall at once make or cause to be 
made a complete investigation of the conditions existing in such city, 
town- or township, and shall determine a method of procedure for alleviat- 
ing or abating the unhealthful or dangerous conditions existing in such 
city, town or township, and the Local Board of Health shall proceed 
without unnecessary delay to carry out the regulations and directions 
of the State Board of Health. 

Sec. 4. It is also ordered by the State Board of Health that such super- 
vision, either direct or as may be otherwise provided, as may be found 
necessary shall be maintained by the State Board of Health or its 
authorized representatives over all systems of water supply, sewage and 
garbage disposal that are now installed or will be hereafter installed in 
any city, town or locality in the State of Iowa, and that all recommenda- 
tions resulting from such supervision shall be carried out by the proper 
parties in charge of the administration of such water supplies and sewage 
and garbage disposal systems. 

Sec. 5. It shall be the duty of every Local Board of Health in the 
State of Iowa to adopt Rule 9 in its entirety or in such form as may be 
necessary to apply to the conditions incident to its locality, and to carry 
out its provisions in the manner above stated. 

The operation of this rule has been highly successful. Municipal 
officials have appreciated the assistance rendered under the rule, and 
the engineers Interested in the design and installation of waterworks, 
sewers, sewage and garbage disposal in Iowa have been responsive in 
their co-operation with the State Board of Health. 

(Signed) Latayette Higoins, 
Civil and Sanitary Engineer, 
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